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[Special Editorial Correspondence, by Telegraph. } 


THE TWELFTH ANNUAL MEETING OF THE OHIO 
GAS LIGHT ASSOCIATION. 
<nistaeatiet 
Cinoinnawi, O., March 19th, 1896. 

Dear JOURNAL : Before going to sleep, although the hour is very 
early, I avail myself of the opportunity to forward you a budget about 
the first day's sessions of the 12th meeting of the Ohio Association, 
which were satisfactorily concluded, so far as the technical and outing 
features were concerned, save for the weather conditions—and those 
conditions-were of the March order in every mean sense. To begin 
with, Wednesday morning was ushered in with bright sunshine, but 
later came clouds and raw airs, which terminated in a miserable drive 
of rain and-snow, the visit to the new retort house of the Cincinnati 
Gas Light and Coke Company having been made in a downpour that 
would have done credit (or discredit) to the southeastern shore of Long 
Island when in its stormiest period. Discomforts, however, were not 
experienced in the Grand Hotel, for everything there was of satisfy- 
ing nature. The meeting room was well up to the purposes of the ses- 
sions, for one could see and be seen, hear amd be heard. A feature of 
the.room was the illumination thereof, which was beautifully lighted 
by means of Welsbach burners, effectively grouped and disposed. The 
attendance was excellent, perhaps 70 having the courage of their con- 
victions to the point of assisting personally in the Ohio’s 12th annual 
tryst. Amongst the visitors were Mr. F. E. Barker, the clever Chair- 
man of the Massachusetts Board of Gas amd Electric Light Commis- 
sioners; Mr. C. J. R. Humphreys, President of the American Gas 
Light Association ; Mr. Jas. W. Dunbar, Secretary and Treasurer of 
the Western Gas Association; and Mr. J. D. Thompson, the ‘“‘ Wrinkle” 
Editor of the Western. President Gwynn, assisted by Secretary and 
Treasurer Lathrop, soon and smoothly disposed of the preliminary bus 
iness, the presentation of which disclosed nothing of a revolutionary 
nature, after which the Association settled down to listen to the Presi- 
dent’s address, which was read by Secretary Lathrop, Mr. Gwynn’s 
voice being out of tune from a remnant of a cold that fortunat:ly is 
virtually conquered. Mr. Gwynn’s address had much to commend it, 
for it was comprehensive, without a sign of rambling, and advisory, 
without @ taint of egotism. It is notable, though, for the pride that 
permeates every Ohio man, since he desired to impress upon the mem- 
bers ‘‘a hearty co-operation of all * * * in theadvancementof our own 
Association 1n a scientific, socia! and influential manner, both State and 
locally.” Which, of course, is all rightand proper. The strong point 
in his paper is the reference to legislation and taxation, and inferentially, 
blackmail, which matters concern the gas interests of every State in the 
Union. In fact, if I may make bold to soisay, your own State of New 
York, so far as its gas interests are concerned, is peculiarly interested 
in legislation just now ; for, if I mistake not, some of your Senators 
and Assemblymen are seeking to ‘‘adjust” gas prices at lower figures, 
each “adjuster” laying claim to the right to say what the price in 
his particular district. shall be. Mr. @wynn’s mention of calcic 
carbide will not be greatly relished by the speculators who have 
been pushing it; and I presume the JourNaL will agree to his 
statement that ‘‘ There is very little, if amy, danger to be apprehended 
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by the gas fraternity from acetylene gas in the near future.” Presi- 
dent Gwynn’s allusions to the losses sustained by the Association 
through death during the year were tempered by the loss that came to 
his Company and himself in the decease of the Hon. Robt. Sherrard, 
who had for years capably conducted the affairs of the Steubenville 
Gas and Electric Company. The address will commend itself to those 
who had not the good fortune to hear it read, as a practical, safe and 
thoughtful paper. The paper list, as per the official programme dis- 
tributed, was closely followed, save that when a question or more in the 
question box that related to the subject in hand could be discussed it 
was brought forward for discussion at the time appropriate—a practice 
that was productive of good results. Iknow that your space precludes 
me from off-hand comment on the papers, so I will merely say that 
Mr. Jenkins’ “‘ Dots and Dashes” had plenty of dynamic force, and 
that Mr. Light’s remarks on the extension of mains into new territory 
were quite to the point. The technical proceedings of the first day 
having been adjourned, the members and guests put themselves under 
the care of the Cincinnati Gas Light and Coke Company, and, despite 
horrible atmospheric conditions, we speedily were looking upon and 
going through as fine an example of retort house construction as this 
_ country affords. No detail of modern practice escaped the attention of 
the owners and builders, and the complete result would seem to bear 
out the prediction made by Mr. Walter R. Addicks, of Boston, before 
the last meeting of the New England Association of Gas Engineers, 
that gas made from coal, evenif cannel coal had to be called upon once 
again, seemed to be growing in favor. Never mind, though, whether 
gas is the result of cupola practice, or whether it results from the baking 
of coal by the inclosed practice of yesterday and to-day, the fact remains 
that the Cincinnati Company can and does make gas cheaply, satisfac- 
torily and profitably, and that its new house is not only just up to the 
point of meeting its own wants, but of showing to some others of the 
Western Companies what they might and what they should do to better 
themselves. Following the inspection of the Cincinnati Company's 
house, where an excellent luncheon was spread and absorbed, came the 
participation in the theatrical party for the Walnut street Theater, 
where “‘ Fair Virginia” was on show. The “fair West’? should not 
be asked to contribute too much towards fair shows that long ago have 
been condemned in the East as unfair to the South ; and solet me con- 
clude by sayimg now what I should have said before, that, even if the 
play dragged a bit, the Association kept pace with its records by elect- 
ing General Hickenlooper to Honorary Membership—merely the act of 
crowning a king who always reigned. The members added to the rolls 
numbered 15.—S. 





CrixcinnaTI, O., March 20th, 1896. 


Dear JOURNAL: The weather of yesterday (Thursday) was simply 
horrible ; a driving, damp snow storm did one thing, however, which 
was to cause the delegates to keep pretty close to the meeting room. 
The executive session, which opened the second day’s proceedings, 
lasted an hour and three-quarters, and I am really sorry that the dis- 
cussion will not be printed. It was unrestrained and full-of interest, 
and [ think it likely that the Ohio innovation will be tried by every 
other Gas Association in this country. The Association voted to indorse 
the suggestions of President Gwynn respecting the close watching of 
legislation affecting Ohio’s gas interests, and Messrs. Jos. Gwynn, C. 
H. Welch and J. W. R. Cline were appointed an ‘‘ Advisory Com- 
mittee on Legislation.” The officers elected were : 


President—Jerome Penn, Washington Court House. 
Vice-President—W. C. Boyle, Salem. 
Secretary and Treasurer—A. P. Lathrop, Columbus. 


The next place of meeting is Cleveland. The weather was, of course, 
decidedly unfavorable for the outing ; but a parlor-car excursion was 
made over the circuit of Covington and Newport, the gas works being 
inspected as per the programme. I need not say that ‘‘ Ed.” H. Jenk- 
ins was very much (and pleasantly so) in evidence. The proposed visit 
to Fort Thomas was not made. The total increase in membership is 
18. In all respects the meeting was an unqualified success.—S. 


ra 








Norgs.—Mr. Walter P. Elliott has been appointed Superintendent 
of Distribution by the Hartford City Gas Light Company.——The New- 
ark (N. J.) Gas Company has purchased a site for an office building at 
the junction of Broad street.and Central avenue. The plot is 50 feet by 
100 feet, and the building will be constructed in accordance with the 
best building practice of the day.——The Atlantic City (N. J.) Council 
has refused te grant an opposition gas franchise for that place. 











[OFFICIAL REPORT—REVISED BY THE SECRETARY—CONCLUDED FROM 
Paae 413.] 
TWENTY-SIXTH ANNUAL MEETING OF THE NEW 
ENGLAND ASSOCIATION OF GAS ENGINEERS. 
HELD at Youne’s Horst, Boston, Mass., Feb. 20 and 21, 1896. 








SEcoND Day—MoRNING SESSION. 


The President then introduced Mr. Fred. H. Shelton, of Philadelphia, 
Pa., who read the following paper entitled 


SHOULD GASHOLDERS IN NEW ENGLAND BE HOUSED 
OR NOT? 

As a result of joining this Association I am ‘‘ held-up” by your ever 
alert Secretary for a paper at the first meeting afterward. I presume 
this is your usual process of initiating a new member! If, however, 
you are expecting to have some fun with me by making me read a paper 
(with the conclusions of which you will not probably agree), let me 
square myself in advance, so to speak, by a little quiet fun in pointing 
out herein some of the beautiful inconsistencies in gasholder practice 
ainong the members of this Association. And if I am thus able to ex- 
tract a little humor from the situation, let it atone for whatever of dry- 
ness may also be found. 

I have been led to investigate this subject by noticing that many New 
England gas managers, in adding a holder to their works, seem to fee] 
that a house around it is essential, and including it they incur very 
considerable additional expense ; while many other managers seem to 
equally feel that a house is not necessary, and by omitting it they save 
that expense. This state of affairs is somewhat curious, for upon most 
other questions of necessary or desirable gas works equipment I think 
New England gas men may be said to be in very general accord. That 
on this question you are not in accord is shown by the following : 

In comparatively recent times new gasholders have been put in at 
New Britain, Northampton, Burlington, Chicopee, Lynn, Gloucester, 
Nantucket, and other places, all. with houses around them. In the 
same period an equal number of points—Waterbury, Danbury, New 
Haven, Woonsocket, Malden, Framingham, Newton and other places 
—have put in holders without houses. All of these places are scattered 
on the coast and in shore ; are north and south ; are large and small. 
Why did one do one thing and one another ? 

Again; along shore you often say, ‘‘ We get pretty high winds here, 
and we wouldn't have a holder unhoused.”’ And so along shore we 
find Norwalk, Warren, Ipswich, Beverly, Salem, Gloucester, Ports- 
mouth and other salt water towns consistently with housed holders. 
But, on the other hand, we find Stamford, New London, Westerly, Fall 
River, Amesbury, Cottage City, Portland and other such New England 
clam centers all with unhoused holders, apparently transacting busi- 
ness in all serenity nevertheless ; and New Haven, Bridgeport, New 
Bedford, Lynn and others straddling the question by having both 
housed and unhoused holders. In New Bedford, on the coast, the 
principal holder is housed ; in Fall River, a few miles away, under pre- 
cisely the same climatic conditions, not one of the four holders of the 
old Company is housed; and (showing the beautiful contradictory 
practice referred to), yet again we find the other, or Manufacturers’ 
Company, in that city, with its holders housed. And if we go out to sea, 
in Nantucket and Cottage City (where the winds are so high that the 
chickens, it is said, frequently go naked owing to inability to retain 
their feathers during gales), we find that the former place has a housed 
holder, while the latter’s is unhoused. Last year Burlington, which is 
farther north than Toronto, Canada, put in a housed holder, while a 
mocerately recent 30,000-foot one, at Lewiston, was not housed; nor 
was a new one at Laconia, nor two new ones at Keene; and St. Johns- 
bury designates the extra expense of housing as ‘‘ money thrown 
away.” We find Jamaica Plain with a housed holder, and a new un- 
housed one of a similar size comparatively side by side. Innumerable 
such instances are familiar to you, until verily the gas man who kap- 
pens to turn to the practice of his neighbors wonders ‘‘ where he is 
at.” 

The matter so far seems to have been determined by the individual 
opinion of the man adding the holder: It seems to me that the question 
(which, certainly, upon the score of expense, is an important one), 
ought to be better determined than it is, and that such a paper as this, 
the first, as far as I know, before any Association upon the subject, 
may draw out the facts and experience and general opinion of the New 
England gas men at large upon the question, which facts and consensus 
of views may be made available and considered hereafter in addition 
to the personal opinion of the man putting in the holder. 
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I sent out a circular, as most of you know, to all the New England 
Gas Companies, in an endeavor to round up some opinions. I received 
replies from almost exactly balf; and right here, to those who kindly 
replied, I express my appreciative thanks. I regret that I did not get 
replies from all, so that the figures in this paper might be complete. I 
presume some Officers of companies were personally so busy shovelling 
snow off the crowns of their unhoused holders that they couldn't get 
around to it! 

‘Taking the replies that I received, from practically every other one of 
all the Companies in New England, and assuming that the 50 per cent. 
answering fairly represents the condition of the other half, and, 
doubling to find the totals, here are some holder figures. 

There are at this date in New England (exclusive of gas plants for 
mills and institutions) about 136 Gas Companies having about 350 
holders, an average roughly of 24 holders to each Company. Thirty- 
four, or only 25 per cent, of the Companies, are in Maine, New Hamp- 
shireand Vermont (the upper and colder half of New England), leaving 
75 per cent., or 102 Companies, in Massachusetts, Rhode Island and 
Connecticut, the warmer half. The smallest holders in use are about 
4,000 cubic feet capacity. The largest holder is about 1,500,000 cubic 
feet capacity. One-half are ‘‘ small” holders—say of 40,000 feet or 
under ; about one-quarter are between 40,000 and 150,000 cubic feet ; 
one-tenth (35) are between 100,000 and 150,000 feet ; about one seventh 
are large holders—i. e., 200,000 and over; about one-tenth (35) are 
10,000 feet or under in size. 

About three-fourths of all the holders in New England are housed ; 
about one-fourth are not. About 60 per cent. of those replying believed 
in housing holders ; about 20 per cent. flatly didn’t ; and about 20 per 
cent. were blessed if they knew which they'd do. 

From the dates that I secured, of the time of erection of the various 
holders written about, it is evident (as is in fact well understood) that 
the earlier and general practice in the section was to put in housed 
holders. That easily occounts for the preponderance of such in actual 
numbers to-day. It is also evident, however, from the dates that that 
general practice has changed ; for in the past ten years about as many 
unhoused holders have been built as housed—although, so far, numer- 
ically speaking, the unhoused holders haven't had time to catch up in 
the total showing against so many housed holders built before them. 

The present practice may be said to be quite evenly divided. The 
question is, ‘‘ Which is right?’ I do not pretend to say that a hard and 
cast iron rule answers the question—that all holders ought to be housed, 
or that holders need never be housed. It obviously depends a good 
deal upon the size, the location and surrounding conditions. I have, 
however, after having had personal experience with both kinds in the 
winter, in Maine, after having given considerable thought to the mat- 
ter, and after having discussed it largely with others and digested the 
answers tomy circular letter of inquiry, reached a state of fairly definite 
personal opinion upon the subject, contrasted with (I am free to say) a 
previous state of large uncertainty. It is impossible, in the limits of 
this paper, to give the detail of all that has led to my conclusions or of 
the prolific, partisan, pronounced and even profane opinions offered 
me. If I did, I probably would still not convert those whose opinions 
are already fixed one way or the other. However, to those who, like 
myself, have been or are now in a state of doubt, perhaps my con- 
clusions and reasons below may be helpful. 

I decidedly believe that large holders, say of 300,000 feet and up- 
wards, should not be housed, as in fact they now rarely are. The enor: 
mous cost is allowed practically to prohibit it. 

Very small holders, say of 20,000 feet and less, I believe may often be 
alvantageously housed, although not always necessary. I believe 
that, as a rule, it is unnecessary and inadvisable (the benefits being 
incommensurate with the expense involved) to house four-fifths of the 
holders erected, or the great run of medium size holders, not even if 
such holders are outlying ones, although it may then be sometimes more 
expedient. Geographical location to my mind has but little to do with 
it one way or the other. I have already pointed out the variability in 
practice right here in New England, and, as far as final facts go, whether 
along shore or up north in the colder portions, the companies without 
housed vessels seem to operate as successfully and to pay as good divi- 
dends as those with.. Bearing on this point, it might be noted that the 
companies west, through Michigan, Wisconsin, Minnesota and the Da- 
kotas, where the temperature is as cold and snow as great as in New 
England, are by no means as given to housed holders as are those in 
this section. Nor are houses universal in Canada. New England is 
not addicted to more furious blows than are to be found in Dakota bliz- 
zards, Kansas cyclones and Southern gales and hurricanes, in which 
named sections holders are not usually housed. Climatically, from 








snow, colds or wind storms, New England has no more to contend with 
than other localities operating generally on unhoused holders. The 
question is something else than, and is but littie dependent upon your 
particular geographical location. It really is, ‘‘Is the expense justified 
in any location?” The expense is something enormous for large hold- 
ers. Consider the huge houses of the Boston and adjacent companies, 
and those at Lowell, Springfield, Worcester, Providence, New Haven. 
etc. In smaller companies the expense is a lesser sum, but still in pro- 
portion. It varies, of course. I have heard of the extra cost being as 
low as 16 per cent., and also where the cost was double ; but, as a rule, 
it adds from 35 to 50 per cent. of the combined cost of the holder and 
tank—in themselves the most expensive items in a gas works. To-day 
(what with opposition companies, ‘‘ strikes,” municipal and legislative 
interference, the tendency to municipal control, the development of 
natural competitors, etc.) the exigencies of the business are such that 
extensions are not so generally made from earnings as before, and I be- 
lieve that it is less desirable to lock up money in the business (in large 
holder houses for instance) at least as freely as was done 20 years ago. 
With small companies a new holder frequently means the suspension 
of dividends for a time ; a house included in such a case means for a 50 
per cent. longer time. Take, for instance, the large proportionate cost, 
to total plant, of the fine but expensive slate roofed brick house at 
Greenfield, a small interior State town of slow growth and small possi- 
ble volume of business. The capital locked up in a holder house is that 
much more upon which to earn dividends and that much more for the 
tax assessors’ ever ready shaft. With taxes now in Massachusetts 
amounting generally to from 5 to 20 cents, and even as high as 34 cents 
for every 1,000 feet of gas sold, it is no joke to increase one’s taxable 
property in such a visible manner, unless an adequate earning power is 
in return secured, which is not, to my mind, the case in most instances. 
For those works that insure, the extra insurance is also an item. 

Of course, as a whole, with an equal degree of care, and outside of 
cost, nobody denies that a holder house in itself isa good thing. The 
entire question hinges on whether the extra expense is justified. The 
advocates of holder houses say that it is, for a variety of reasons. Here 
are all I’ve ever heard of : 

First; ‘‘the holder lasts longer.” 
much, in your belief, does housing a holder add to its life?” That it 
is at least an undetermined period I shall prove by the replies. A few 
said it made but little difference ; one figured it at 10 to 12 per cent.; 
others went that better and made it 25 per cent.; a few concluded that 
334 per cent. was the right figure ; one added 63 per cent. to that, mak- 
ing it 40 per cent.; some said 50 per cent.; some were quite sure that a 
house ‘‘ doubled ” the life of a holder; one man raised the ante by say- 
ing that it was as 3 to 1; while a highly respected member of your As- 
sociation concluded that it added ‘‘ indefinitely ” to the life; despite that 
he wrote me he was undecided whether to house or not! One other, I 
should have said, declared that a holder house would outlast a dozen 
holders, which, at only 25 years each, would make holder houses last 
300 years. But, jesting aside, while there is a general belief that hous- 
ing adds to the life, it is by no means proven or universally believed. 
The chief engineer of one of the largest holder construction firms in 
the country writes me that, with proper care, he ‘‘ does not think that 
the life of a holder is decreased by not surrounding it with a building.” 
One other holder firm of high repute in New England expresses the 
blunt belief that an wnhoused holder will often last the longer, for the 
reason that housed holders are more apt to be left to take care of them- 
selves, and are apt to be less frequently and not so carefully examined, 
scraped and painted, owing to the light inside the houses being as a 
rule much less bright than the clear daylight of an open holder ; 
also, for the reason that, under certain atmospheric conditions, a 
housed holder will sweat and remain damp longer than an open holder, 
which dampness increases the liability to rust and makes it de- 
sirable to paint such a holder, to counteract this point, quite as often as 
an open one. Also, that because a holder is housed a lighter weight 
iron sheeting is supposed, in some cases, to be adequate, thus neutraliz- 
ing somewhat at the start the advantage of a house as to life of the 
holder within. Still another erecting firm doubts if housing a holder 
materially adds to its life, believing that ‘‘ there is not much difference, 
if kept well painted.” 

One of your oldest members, who for years has had two unhoused 
200,000 foot double lift holders in his care, well to the north, and has 
only lately renewed one section after 33 years’ use, believes that his 
holders will last longer than housed ones. We do know that holders 
in the open often last 25, 30 and 35 years, Do housed ones last longer ? 
It seems to me that the degree of care given them is the most perti- 
nent factor towards long life, not the housing. 


In my circular I asked. ‘‘ How 
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The point has been made that, in some open holders, a fine pitting or 
pinhole corrosion has been noticed on the side receiving the sun, and 
on the crown, which parts, owing to greater expansion and contraction, 
gave out earlier than the portion of the plating in the shade—the con- 
tention being that a holder housed and entirely in the shade would 
have less of any suck action. It seems to me that this point, while of 
interest, and important, if demonstrated, is yet too infrequently occur- 
ring, or believed in, or argued upon, to be conclusive, and that the 
point, together with ‘‘ the more rapid corrosion of holders in salt air” 
(claimed by one), is controllable by proper care and painting. 

It is claimed that housed holders are safer from high winds and 
wrecking than unhoused. This may have been so in the early days, 
when a holder, 80 or 100 feet in diameter, had but three guides (I have 
seen such a one in Pittsburgh); but against the modern and better de- 
signs it is no adequate point I think. There are too many modern ex- 
posed, unhoused holders that have stood nobly under exceptional blows 
and gales to allow it to be said that housing is necessary for practical 
safety. ~ 

Illustrating the tendency of better design and construction than in 
the past in this respect, let me say that an ordinary 16 feet by 50 feet 
(or 30,000 feet) holder. current design, erected under my supervision at 
Tampa, Fla., six weeks ago, had 10 guide columns and rails with diag- 
onal wind ties, compared with the 5 or 6 only of common, older de- 
signs. I think it may be safely asserted that most wrecked holders 
(extremely rare occurrences at best) have occurred, not because of lack 
of housing, but because of original faulty design, original lack of 
strength, or of faulty adjustment—all of which points need not and 
should not exist in new holders of the present day. 

Danger in case of fire or explosion is claimed as an advantage in 
holder houses. If it is a minor fire or explosion, and external, I quite 
agree. If it is a large conflagration, the falling of timbers from a 
blazing holder house roof would do damage not found (even with a 
lowered holder) with an open holder with iron guide framing only, 
that would not burn. In the event of internal explosion, rare but not 
unknown, the house goes too, as well as the holder, involving enor- 
mous wreck. Witness the 250,000-foot Montreal house and holder that 
exploded a few years ago, and the case at Biddeford a couple of years 
ago, etc. 

It is properly said that a housed holder, locked up, cuts off interlop- 
ers, prevents all interference with it, and is not “a receptacle for the 
neighborhood.” Very true; but is the point an important one bal- 
anced against what one pays for this convenience? If there was much 
‘danger or real trouble from children or other stray articles slipping 
into holder tanks, we would have railings around the tank coping. 
The rarity of such easy remedy shows the trifling troubles we have. As 
to stones, the broken glass, etc., of a holder house is quite equal to the 
trouble caused from small missiles against an unhoused holder. Asa 
matter of fact, few people trouble a holder at a works. I have known 
of a lean horse slipping into the tank, and foul gas on the town for 
weeks afterward that drove the manager to despair because of clean 
purifier tests. A house would have prevented that! 

The more even temperature of the gas in a housed holder, and con- 
sequent less ‘‘ leakage,” or ‘‘ shock,” or loss of candle power, is a rea- 
son I have in one instance had urged in favor of houses. It is nota 
reason that has been demonstrated. It has not been shown that com- 
panies with open holders have less candle power across town in severe 
weather than companies with housed holders. As a matter of fact, 
gas ultimately reaches the low temperature of the street mains, and 
whether it drops down to atmospheric or freezing temperature in the 
mains, after leaving a housed holder, or in an unhoused holder before 
entering the mains, would seem to me to make but little practical dif- 
ference. Nor do I think gas especially ‘‘shocked” by its entrance into 
the large body of gas in an open holder, even if that body of gas be 
much cooler than the entering gas. 

As to the general claims of comparative freedom from ‘‘care and 
worry ” and “‘ gray hairs” on the part of the superintendent, I have 
only to say that it is no doubt true, as a broad abstract proposition, 
and especially as applied to some holders now existing, but that I be- 
lieve that, with new holders of proper weigh! and design, the care of 
them, even if unhoused, involves no such strain upon the manager 
as to make it a vital point toward incurring the expense of a house 
around it. 

A lesser expense for heating, removing snow and ice, general (but 
very indefinite) ‘‘ repairs,” painting and attention is probably the most 
popular argument for housing holders. Let us see how it shows up, at 

“least from figures at my command. About 35 answers to my questions 
as to relative expense -were explicit enough to judgefrom. The cost of 








caring for a housed holder, while by some expressed as “ nothing,” or 
so little as to be “trifling,” ran from $5 to $50 per year. The average 
was $22.50. The cost of caring for an unhoused holder ran from $5 to 
$125. The average was about $40, or, say, twice the cost of caring for 
a housed holder, as is generally felt to be the case. But I also was 
curious enough to inquire about the cost of caring for a holder house, 
The expense for this was put variously at from $5 to $50 per year for 
painting, new shingles or slate, broken glass, locks, window sas)ies, 
etc. The average was $20, and this, added to the apparent average 
cost of steam and paint and hose and labor above mentioned, for caring 
for the holder within, makes the total average cost quite as much as 
that of caring for an exposed holder only. 

The above figures are for the great run of holders of 100,000 cubic 
feet, and less, in size ; for not very large holders or for outlying ho)d- 
ers. In the great majority of works no extra labor is hired to attend 
to the holders. Steam is usually very cheap in a gas works, either 
with coke for coal gas, or with the larger boiler equipment of water 
gas works. Isthe expense of maintenance very much in any event? 
The above figures are what a good portion of the New England men 
believe it to be. A small company may pay out $50 a year eXtra for 
caring for an unhoused holder. Say a suitable house would cost $4,000. 
The interest on this is $240 a year—five times the cost of caring for 
the open holder and 1 per cent. on $24,000 of its capital. Again, a 
holder house in a fair size works costs, say, $15,000 ; 6 per cent, interest 
on thisis$900a year. Doesanyone pretend that the labor and steam cost 
that? One man can be hired for a year for half that, to sit on a stool 
and watch it. Asa matter of fact probably a few périods only in three 
or four months comprise all the time wherein it needs special attention. 
If it were an outlying holder the proposition is different. It is then a 
question of extra steam plant and labor vs. interest on cost of house. 

As to the weight of snow wrecking a holder, I believe, on modern 
holders with fair attention, the risk to be very slight. And that a 
simple device of steam pipe could be provided upon the crown of a 
holder that could be put into use only during severe snow storms that 
would prevent uneven accumulation. I have heard the suggestion of 
a double crown for that purpose, forming with steam between the heads 
a warm head. As to ice in cups, and around the tank, of course, that 
is something that has to be looked after, but not greatly more than if 
a holder is housed. We have to pay too much, to my mind, in housing 
a holder to make it pay, if we simply gaiu in return a slightly lesser 
degree of attention. 

A good steam hose rigged on a counter-balanced ‘ Cutler” wheel 
and a few internal overflows will take care of ice with a reasonable 
degree of assurance. 

As to the question of less frequent painting required, the net amount 
saved is very small, comparing again with the expense of a house. Asa 
matter of fact, I think a holder that is housed ought to be painted very 
nearly as often as one that is unhoused, and some companies find such 
necessary or desirable in practice. The saving is not 100 per cent. of 
the painting bill. It is only part of the cost of painting, which is but 
a moderate item and occurring at intervals only. 

‘** It cannot be denied,” writes one man, ‘‘that the most contented 
and complacent New England superintendent, especially at this season 
of the year, is the one who has his holders housed, The wind may 
blow great guns, with the thermometer below zero and the snow be 
piling up, with the prospect that he may have to dig himself out in the 
morning ; but he is unconcerned and gently sleeps on, while the super- 
intendent of a neighboring works tosses uneasily on his bed arid ini- 
agines the most direful calamities to his unhoused holders.” 

All this may be very true, but, in spite of all the arguments, the sen- 
timents, the conveniences and the economies effected and arguéd for, I 
yet cannot reach any other conclusion than that I believe tradition and 
habit are largely responsible for unnecessary expense for housing 
holders in this section. I believe that the general housing of holders 
is a luxury involving an expense incommensurate with the returns 
thereon. I believethat the interest on the extra capital invested usually 
considerably exceeds the cost of maintenance of unhoused holders, and 
that the zestheticism of the lesser operating expense and better dividend 
checks is higher art than the perspective of ivy covered walls of a holder 
house. 

I believe that, with modern well built holders, operated with a fair 
degree of supervision and care, no special apprehension need be felt as 
to their safety, nor special trouble be experienced in operation because 
of their being unhoused. 

This applies especially to holders located at the works where they are 
comparatively easily cared for. I believe that in the cases of some out- 
lying holders housing pays, though not always, because any outlying 
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bolder in winter needs attention, and if you have to have an attendant 
he can take care of an unhoused holder often at as little cost as a housed 
ove. In the case pf quite small companies, having only one man at 
the works, or where no night work is done, it may be best to house, as 
in this ease the stored up heat in a housed holder would probably carry 
over ’til morning (avoiding the expense of a night man for attending 
the holder only), where an unhoused holder would not permit of such 
arrangement. 

In closing, let me add a few disconnected items pertinent to the sub- 
ject that may interest those contemplating a new holder. 

The best lighted holder house I ever saw is in Detroit, Mich. There 
are no windows in the walls, but in the roof, near its base, a continuous 
skylight of glass, some 3 feet wide, is substituted for a few rows of slate, 
and lets a surprising amount of light in on the crown and down the 
sides into the annular space between the holder and the brick walls. 
The arrangement is worth copying. 

The most southern housed holder that I know of is in Dayton, Ohio, 
which is about as far south as Wilmington, Del. Does anyone know 
of a housed holder below this latitude? The brick tank walls in this 
holder rack out and carry the house walls, thus avoiding extra founda- 
tions. 

In Ithaca, N. Y., the steel tank, above ground, of a double-lift holder 
is protected by a wooden house built around the steel tank only, giving 
an annular air space readily heated. 

In New London, Conn., an ordinary small holder in a banked up 
brick tank is warmed by a small tunnel encircling the holder within 
the bank, in which tunnel a small coke fire is maintained. It is said to 
be effective and easily handled. 

In Buffalo, and probably in some other places, there is a holder en- 
ceased with corrugated iron attached to the guide framing, thus forming 
a housing cheaper than brick. A second one is now going in, arguing 
we!l for the experience with the first. 

With brick tanks and a holder about 100 feet diameter by 60 feet high, 
this scheme is said to add about 45 per cent. to the holder cost ; with a 
steel tank and holder, about 30 per cent. to the cost of such. In 1886 
such arrangement was put in at St. Paul, Minn. The experience there 
has been that it is a complete protection against snow, and but little 
protection against’cold or ice. The repairs for rust-bitten and blown-off 
sheets have been quite as much as the repairs on an unhoused outlying 
holder in the same city. 

In Rockland, Maine, my impression is that two moderate size, un- 
housed holders, situated in an exposed location, are partially protected 
by a simple wooden screen built to windward. 

Two of the members of this Association, in replying to my circular, 
expressed the thought that if they could have one holder housed they 
would waive housing additional ones, taking chances on being able to 
get along with one holder (the housed one) if aught happened to the 
unhoused ones. 

Another member said, rather than house a holder, at the works at 
least, he would put the extra money into a bigger holder. 

Another said, ‘‘ Avoid a tin roof on a holder house.” I found five 
kinds of roof—slate, shingle, tin, gravel, and canvas. 

Another said, ‘‘ A cheap house is worse than none at all.” 

Most of those advocating housing were those who had houses, and 
some frankly admitted that they had had no experience with unhoused 
ones. Two of those having housed holders, yet were against housing 
holders. One man looks upon the interest upon the cost of a holder 
house as ‘‘an annual premium for accident insurance.” 

At Providence is perhaps the largest housed holder in New England. 
The dome is as large as St. Peter’s in Rome, and is said to be the mark 
that Roger Williams steered for in sailing up Narragansett Bay. Per- 
haps Mr. Slater will tell us of some of the other interesting points. 

Mr. Leach, of Taunton, wrote that he ‘‘ would not house a 5,000,000- 
foot holder.” Statistics as to Taunton’s output are in order ! 

Gentlemen, I have taken up more of your time than I expected. I 
hope that by it I have possibly helped some of you on this question. I 
have benefited by studying over it. You, gentlemen, may now have 
some fun by disagreeing with my conclusions. If, however, any of us 
are helped by such disagreement I shall not mind it a particle. 


Discussion. 

The President—I feel more or less anxiety about allowing the discus- 
sion to commence upon a subject about which there seems to be such 
adverse and hostile opinion, but I have decided to risk it, with the 
understanding that only one man shall talk at a time. 


Mr. Addicks—Mr. Shelton, what is the effect upon pressure and dis- 
tribution of an unhoused holder, isolated from the works ? 

















































Mr. Shelton—I do not think you can make any generalization as to 
the effect upon pressure of an unhoused holder. I think it must be a 
question depending upon local conditions. That which would apply 
at one place might not apply at another. 

Mr. Addicks—I refer also to the question of snow. 

Mr. Shelton—I believe that it is possible by some form of steam de- 
vice to prevent increase of pressure from accumulations of snow ; and 
that, even if not possible, the expense of taking off snow is compara- 
tively moderate. 

Mr. Addicks—In other words, if you run an independent main from 
the gas works direct to the holder, and have a governor at the outlet of 
the unhoused holder, the result is the same as if the holder were 
housed ? 

Mr. Shelton—Yes. 

Mr. Allyn—I would like to hear from our Secretary. At the time 
he contemplated building his last holder he and I had quite an ani- 
mated discussion as to the comparative benefits and advantages of 
housed and unhoused holders. He finally seemed to think that my 
opinion was not quite sound, for he covered his holder. 

Mr. Prichard—Some years ago we had a holder which was built on 
wrong principles. It had a heavy, trussed frame, with an almost 
spherical roof, and as this top contained about all of this heavy frame, 
it was topheavy; and one February morning the thing blew over, 
leaving my 300,000 business dependent on a 100,000 holder. The effect 
of that catastrophe was to make me for a while over anxious about the 
construction of the new holder. We covered the holder by erecting a 
building on the tank wall, thus saving on foundations, and disposed of 
all guide framing by carrying the holder on railroad irons built into 
the wall. So the extra expense was not so much as might be thought. 
We find that, in the matter of care, it reduces our expense per year 
about 50 per cent. I do not think it would pay to house all the hold- 
ers, but I do think that, situated as we are, and exposed to very high 
winds, there is an additional feeling of security in having one of the 
holders housed. I would not house another holder, but having one 
holder housed I feel comparatively easy under almost any circum- 
stances. 

The President—We have with us one member who represents a con- 
cern which is building holders all over the country—Mr. Corbett—and 
we shall be glad to hear from him. 

Mr. Corbett—I would prefer to be a listener. 

The President—That may be so, but we would also like some re- 
marks. 

Mr. Corbett—The subject has been so well treated by Mr. Shelton 
that very little is left for me to say. 

The President—I am inclined to think that if any of us wanted a 
holder built you would talk very readily, but now you have an oppor- 
tunity to talk to us all together. 

Mr. Corbett—That is very true, and for that reason I prefer to be 
very modest. 

Mr. McDonald—Some gentlemen seem to think that if they house 
the holder they have made it very safe ; but one of the best holders I 
ever knew—and a housed holder also—happened to be in the path of a 
cyclone which lifted the house, dropped it down on the holder and 
smashed the whole structure. 

Mr. Prichard—What would have happened to the holder if the house 
had not been there? 

Mr. McDonald—I don’t know; but I think the iron would have 
stayed there if properly bolted. 

Mr. Bush—As regards the comparative life of the two styles of hold- 
ers, not only is there a liability to the sheets sweating under certain 
climatic conditions, but it seems to me that the general run of housed 
holders contain damp air, which also interferes with the life of the 
sheets. A vivid picture has been drawn of the anxious manager of an 
unhoused holder ; but it seems to me there is also that very same pos- 
sibility for the man who controls a housed holder in having some one 
under his charge bring a light into that house, which chance, of 
course, could not exist with an unhoused holder. As to the expense 
and trouble of shoveling off snow, perhaps Brooklyn might not be 
taken as a fair place to judge by, but during the past winter the cost of 
shoveling snow from three holders there amounted to $2.60. 

Mr. Nettleton—On receiving Mr. Shelton’s questions, and trying to 
answer them, it struck me it was very much easier to ask questions 
than it was to answer them ; and I felt very much like frankly saying, 
as some of the other members did, ‘‘I don’t know.” Years ago (and 
my remarks apply simply tosmall works) I was certainly very strongly 
prejudiced in favor of housed holders, and I have two holders with 





houses over them. It is certainly a comfort.in a stormy night, when 
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heavy snow is falling, to know that the snow will not get on to those 
holders, and to know that you do not have to turn out and find men 
to shovel it off. But recently when building an outlying holder, after 
looking into the matter quite carefully, it seemed to me to be a waste 
of money to put a house over the holder. We, of course, have a man 
there to take care of the steam and to keep the ice out of the tank and 
cup ; and the additional cost of that labor. etc., could not begin toequal 
the interest and depreciation on the investment required to put up a 
house as compared with that of the guide framing. And since hearing 
Mr. Shelton’s very able paper, I doubt if to-day I would put up a 
holder at the works with a cover over it. I wish to congratulate Mr. 
Shelton on his paper. It is certainly a very able one, and he has 
gone to very great trouble in obtainiug the information. I had no 
idea there was so much diversity of opinion and of practice in New 
England as here appears to be from the statistics he has given. 

The President—While this subject of the gasholder is before us, it 
might be well to consider the question on our circular: ‘‘ What ratio 
should holder capacity bear to maximum output: First, with straight 
coal gas; second, with auxiliary water gas?’ Has any gentleman 

anything to say about it ? 
' . Mr. Harbison—When the question as to housing holders was brought 
before me I replied to Mr. Shelton’s letter of inquiry that, personally, I 
was very much in favor of housing holders, that is, theoretically speak- 
ing; but that practically I have had no experience of which I can 
speak, and because we have not had the room necessary to have a house 
for the holder. We purpose building a holder the present year, but we 
areas fixed in that regard as we were previously—there is a lack of room 
for a house. We want all the holder space we can get, and land in the 
vicinity of the Hartford gas works is a pretty high priced commodity. I 
think the question of housing a holder has several features about it that 
are pretty important. The wear and tear of an unhoused holder, by 
the changes of temperature or difference in temperature on one side as 
compared with the other, especially when the sun is very high, is se- 
vere. Our experience is that the south side of a holder will wear out 
much before the north side, because of the greater amount of contrac- 
tion and expansion caused by the rays of the sun. We had some work 
to do last year, and have more to do this year, in the way of repairs by 
putting in sheets which have been worn out from that cause. I think 
there is a mistake in the minds of some people in regard to the expense 
of painting holders. It has been our custom for many years to paint 
with coal tar. .We make a very good quality of coal tar, and so our 
raw material does not cost much, and we put it on quite liberally with 
a whitewash brush, which does the work very well indeed. It is not 
expensive, and it is lasting. We do not have to repaint oftener than 
once in four or five years. The proper care of a holder, and its protec- 
tion in the winter from snow and ice, are very serious questions in our 
section. 1 think our friend from Brooklyn did not give the average 
cost when he said that the care of three holders in that city this winter 
had cost only $2.60. That may be so, but there has not been much 
snow this winter. If he will compare it with the same length of time 
a year ago he will find a difference in the cost of caring for the holder 
by keeping the snow off. With us we have had considerable difficulty 
with heavy snows. The storms frequently come in the night, and are 
accompanied with hign winds, and the snow will drift and lodge on 
one side of the holder, and we are pretty sure to get into trouble if it is 
permitted to accumulate there. You would avoid all that by having a 
housed holder. The house can be so ventilated that there will be no 
danger of explosion by reason of taking in alight. That is a danger 
that can be readily guarded against. I am very greatly in favor of 
housing holders, and would house ours if I could. In reply to the 
question. as to the proper ratio between holder capacity and maximum 
output, I would say that, in my opinion, 50 per cent. over maximum is 
a very good basis for storage capacity. I do not think it is safe to go 
with less than that. And there is more than one reason for it. You 
cannot give your men any time off if you have not storage capacity. 
Our practice, started a quarter of a century ago, is to give the men the 
Sabbath for rest. That would not have been done if we had not had 
storage capacity. We have not been able todo it this winter for the 
lack of storage capacity ; but we do it when we can. I think it is the 
duty of every gas manager to keep that in mind. In running gas 
works there is something to be considered besides the divided charge. 
That is a feature not to be lost sight of, but it is not the only considera- 
tion, In my opinion that is not the sole aim and object in chartering a 
gas company and carrying on the business of gas making—the amount 
of the dividend check that can be sent to stockholders. Give them a 
fair return for their investment, and then manage the business in 
pretty nearly a humane way, and in a way that is for the interest of the 





public—for they have some rights that even gas companies ought to re- 
cognize and respect. And the men that you employ are entitled to some 
consideration. They cannot work seven days in a week and 52 weeks 
in a year and do their work well and live as long as those of us who 
have an occasional hour off, even if we do not have it more than once 
a month. I believe in large storage capacity, and that better results 
will come in a term of years. 

The President—Would any other gentleman like to talk on the main 
question, or on the two questions suggested by our circular ? 

Mr. Bush—I do not think it is a good plan to take a light into the 
purifying house, any more than it is to take it into the holder house. 

The President—There might be some marsh gas there. 

Capt. White—Of course, a paper from Mr. Shelton is always interest- 
ing ; but this is especially so. Like Mr. Nettleton, I have myself been 
on all sides of this subject. I have built holders both ways, and have 
advised gas companies to build both ways. To my mind it largely 
comes down to the question whether the company is rich enough to 
spend so much money for the absolute comfort of its engineer. There 
is no question about the comfort of having a housed holder. If I had 
the money to do it with I would house my holders every time; and I 
have proved that by doing it wherever I have had personal control. [ 
believe in it. 

Mr. Shelton—May I say a word in ending the discussion? After Mr. 
Nettleton’s courteous expression of his appreciation of my paper, to his 
furtherstatement that he was unable to answer the questions in my circu- 
lar satisfactorily to himself, I will say that in some respects the most ex- 
plicit answers to my inquiries came from him. And to the Assuciation 
generally (as a little in extenuation for having disagreed with the gen- 
eral opinion which appears to have been held upon the subject among 
your members), let me say that the prettiest gasholder house that I have 
ever seen was right here in New England. It is a little outlying holder 
connected with the North Attleboro works. The architect knew his 
business, and by putting on about 2 per cent. extra cost in the way of 
windows, cornices and decoration of the entrance, etc., the result was 
that the building looks more like a library than the gasholder houses 
to which we are accustomed. It proves that when you do decide for 
houses for your gasholders, New England men know how to make them 
attractive in appearance. ; 

On motion of Capt. White, a vote of thanks was tendered to Mr. 
Shelton. 

The President—I promised Mr. Sherman that, after all the papers 
had been read, we would take up the old question of naphthaline. He 
proposed to speak on the subject when we were discussing the question 
of temperature, and if he cares to talk on naphthaline we shall be very 
glad to listen to him. 

Mr. Sherman—In my experience I have come to the conclusion that 
the question of temperature is the main one in regard to the formation 
of naphthaline. I think if we can reduce the temperature of the gas 
low enough as we send it out into our mains, we shall have very little 
trouble from its formation. About two years ago I rigged up a con- 
denser, and used that with well water, and brought down the temper- 
ature of the gas the year round, or during the warm months of July 
and August, to 60°. My record during that time shows we had very 
little trouble with naphthaline. We removed it in this water conden- 
ser. We took out a very large quantity once a month during the 
warm weather. Lately we have discarded that form of condensation, 
and have since had more or less trouble with naphthaline ; and during 
last season, commencing in August, we were about closed up. Our 
mains, services, meters and inside fittings were choked with it. We 
had as high as 150 complaints aday. As a remedy I propose to start 
in again with this water condenser, hoping to leave the naphthaline in 
my yard instead of sending it out into the inlets and outlets of the 
holders, and into the mains and services. I believe it can be done, and 
I believe that is the remedy for this very great annoyance in our busi- 
ness. In looking up the record which I sent to Mr. Gifford (and which 
was made by Professor Silliman), I find that a portion of it was made 
with special reference to what temperature had to do with the forma- 
tion of naphthaline, and he came to the conclusion that it had a great 
deal to do with it. He, at that time, had us put up a hot scrubber— 
the Smith & Farmer condenser—and we spent several thousand dol- 
lars on it. At the time that seemed to help us; but we got relief and 
more satisfactory results from condensation, by bringing down the 
temperature to about 60°. Our artesian well water is 56° the year 
round, so that we can bring the gas down to 60° easily enough, | 
think the record I sent Mr. Gifford showed a variation from 47° to 72°. 
Along in July and August our gas would be at over 70° in our mains. 





If we can bring that down and start it out into our holders at 60°, I 
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think we shall have very little trouble with naphthaline. At least, 
such was my experience when we were doing that. I simply throw 
this out as a suggestion. I know of no other question about which we 
are all so at sea as we are in respect to the formation of naphthaline. 
That table would not hold all the papers read and published on the 
subject ; and in one respect we know as little about it to-day as we did 
25 years ago. We know that it is in some way connected with con- 
densation and temperature, but beyond that we know very little about 
it. 

Mr. Harbison—I would like to ask Mr. Sherman why, when he was 
having such satisfactory results from the use of artesian well water, 
and no naphthalineg, he discontinued that plan and brought on the 
naphthaline trouble again. Why did he not continue the use of the 
artesian well water, and so avoid the trouble he is now laboring under ? 

Mr. Sherman—We outgrew the apparatus. The condensers becom- 
ing too small, we replaced them by the usual multitubular condensers. 

Mr. Harbison—You could still use the artesian well water ? 

Mr. Sherman—We do use the artesian well water in the multitubu- 
lar condenser ; but that was before the gas enter the purifiers. What 
we now propose doing is to put in artesian well water condensers after 
the gas leaves the purifiers. There is a certain rise in temperature after 
the gas passes through the purifiers. 

Mr. Taber—Some years ago, one cold morning I happened to let a 
little of the benzine vapors and oily vapors come right out against the 
cold water and in the chilly air, and the formation of naphthaline was 
immense and instantaneous. Since then I have always believed in the 
theory of that French chemist (M. Bremond) who said that naphthaline 
was formed by the sudden shock of hot gas against cold water. That is 
the way it formed at the end of the outlet from the tar still that morning. 
Is not that perhaps the best remedy in the case of Mr. Sherman’s ? 

Mr. Nettleton—I know our President has devoted a good deal of at- 
tention to this matter, and has prepared charts showing the relations 
between the formation of naphthaline in the services and the tempera- 
ture of the services and the outside air. I think he can give usa good 
deal of light on this perplexing subject. 

The President—I am utterly unprepared to say anything on the sub- 
ject. I suppose we are all more or less interested in this question of 
what happens in the fall months which causes this trouble in the ser- 
vices—the trouble being universal throughout the States. Two years 
ago the trouble seemed to be very general indeed. Almost all the com- 
panies experienced it, and some ofthem had very serious trouble. It 
did not seem to matter whether a company was sending out plain coal 
gas, or plain water gas, or a mixed gas; for the same trouble occurred 
with all. I am interested in this subject because we want relief from 
this trouble in the coming year and in the years that follow. Iamalso in- 
terested in it as I am in any problem which I am unable to solve, and I 
shall continue to be interested in it so long as we have the thing before 
us—the formation of naphthaline in this very uncertain way. First, 
we may have it in our works ; next we may have it in the holder, at 
the inlet and outlet ; and then we may have it in the supplies. We 
investigate it, and we think we have a clue to its formation, 
when suddenly we find that our gathered tables of information amount 
to nothing, because the exact opposite has heen proved in some other 
location. This illusive problem is what has annoyed me ; and to en- 
able me to to study the question more inteliigently, after the general 
trouble which occurred this fall, I had some curves drawn on these 
charts which show the trouble in our city for several years past. 

Mr. Nettleton—I would like to say that, in a general way, I think all 
our experience agrees that the trouble comes principally when we have 
the first cold nights in the fall, when there has been perhaps a hot sun 
the previous day, and the temperatnre falls 10° or 15° in the night. 
‘That has been my experience, and I think it has been the experience of 
Mr. Lamson ? 

The President— Yes. 

Mr. Nettleton—It comes in the latter part of September or the first of 
October. Personally, I believe we have been helped by dropping the 
heats of the retorts and making the gas richer by putting in cannel coal. 
There is something, I think, in the idea of the absorption of naphthaline 
by rich hydrocarbon vapors. I presume many of you have tried the 
same experiment, and I do not think I am stating anything new. If the 
trouble begins in a general way I follow that course, and the trouble 
very soon ceases. But whether that is a sure remedy, or a remedy at 
all, I am not prepared-to say. 

Mr. Sherman—My attentiom to this subject of naphthaline was first 
directed to it last summer, in the month of August—which is the time 
we always examine the inlet and outlet pipes to the holder ; and I then 

_found that a 20-inch inlet horizontal pipe was almost closed up. I was 





greatly disturbed at the condition in which I found it. I do not think 
there was a 4-inch opening in the pipe. The deposit was so hard that 
we could make no impression upon it with steam or hot water, or with 
naphtha ; and we had to take Wood’s pipe cutter and cut the pipe out 
in sections, and drive the deposit out with bars. I never found it in 
that condition before. Later we found it in our distribution. It made 
us a very great amount of trouble. 

Mr. Harbison—I think there is probably not a member of this Asso- 
ciation who has not had experience with naphthaline. I have not yet 
been able to see a man, or hear him talk, who knew the cause of the 
formation of naphthaline. It forms in all parts of our works, at times, 
and also in our mains and service pipes ; so there must be a cause. We 
are all reasonably busy men, and perhaps do not have either the time 
or the means toinvestigate one particular line ; and it seems to me that 
as an Association we can not do ourselves more good in any one direc- 
tion than in some way providing that some competent man (if there is 
such a one in the country) shall beemployed, either by this Association 
alone, or by the concerted efforts of the various Associations, in dis- 
covering the cause of the formation of naphthaline. I throw out the 
suggestion to the officers of the Association, and ask whether it is not 
worthy their consideration—the subject of offering a sufficient monetary 
inducement to some scientist to devote sufficient attention to discover- 
ing the cause of the formation of naphthaline, and require a practical 
demonstration of his theory before he receives the reward. I think it 
would be a good investment to offer a sufficient inducement, and let us 
proportionately contribute towards it, so that we may not have this bug- 
bear before us continually. We have had it in our Association meetings 
all over the country for more than 20 years. I heard one gentleman 
state that he got rid of his naphthaline by pouring naphtha over the 
top of the purifier material before putting down the cover ; and that he 
had no naphthaline form afterward. At the same meeting someone 
else said he had tried that thing and choked up the outlet of the puri- 
fiers by doing it. There has been different experience in different 
places. We all have naphthaline in a greater or less degree. One be- 
loved brother shakes his head ; he has evidently not had it. 

A Member—Only once. 

Mr. Harbison—Then you must be the man to tell us how to prevent 
its formation ; and I therefore have hope we will now get the solution 
of the problem. 

Mr. Sherman—What was the temperature of the gas you were send- 
ing out at the station meter ? 

The President—In a general way (without quoting what it was month 
by month) we tried to keep the gas down to 58° and 60°. Of course, in 
the summer time all of us have difficulty in keeping the temperature 
down to anything like that ; it is apt to be higher than 60°, but we try 
to send our gas out at 60°. ‘ 

Mr, Sherman—During July and August we were sending out gas at 
our station meter at 80°. I am authorized by my directors to spend 
money on this question, and to employ experts to investigate. I was 
rather taken aback, on asking a prominent gas engineer what advice or 
information he could give me, for he replied, ‘* You know just as much 
about it as I do, and that is nothing.” That was said at the meeting 
where you had these records on exhibition. 

Mr. McKay—At our works we had this same trouble with naphtha- 
line in the same manner described by other speakers, but 1t has ceased 
entirely for the past two years. Fortwo years before that we had a 
great deal of very serious trouble. Each of our holders has a 24-inch 
inlet and a 24-inch outlet, and when making gas, as cold weather came 
on, we had increasing difficulty in getting the gas into the holder, and 
found that we had to contend with naphthaline. Finally we had to 
throw aside the inlet pipe. In order to get the naphthaline out we made 
use of a method suggested by Dr. Wing. We put about 1,000 gallons 
of high grade naphtha into the inlet pipe, entirely sealing off the hold- 
er, and then shut up the pipe-and heated the naphtha with steam. We 
weighed the naphtha when we put it in, and at the conclusion of the 
exercises we cleared from the two inlet pipes sometimes as much as 
3,000 pounds of naphthaline. We partly determined the amount of 
naphthaline by taking the weight of the oil we put in and by afterwards 
taking the weights of the oil and naphthaline pumped out of the pipe, 
and we found that the naphthaline cleared from the pipe would vary 
from 1,000 to 2,000 pounds, assuming that as much was forced into the 
holder as was forced into the main, by volatilization. 

Mr. Gifford—I would like to ask Mr. McKay if he had any trouble 
from leakages after his steaming process. I tried that once and have 
had a leak in my holder inlet ever since. 

Mr. McKay—No. We took the temperature of the naphtha when it 








was heated ; that is to say, we knew the temperature by pumping out 
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the condensed steam, and we took the temperature every time we pumped 
it. It did not rise very high, and did not cause the pipe connections or 
anything connected with the holder to leak. 

Mr. Sherman—We tried the ordinary naphtha, but I was told that 
coal tar naphtha would do more efficient work. So we bought that and 
paid 50 cents per gallon for it. But that did not seem to have any more 
effect on it than the ordinary commercial naphtha. 

The President—It is evident that Mr. Sherman is proposing to go into 
this subject very thoroughly this summer ; and as he is authorized to 
spend money in the investigation—and I do not doubt he will—he will 
probably be able to give us a good deal of information at our meeting 
a year from now. 

Mr. Harbison—It would be interesting if Mr. McKay would tell us 
why he has not had any trouble from naphthaline in the past two years, 
when previous to that he had lots of it. 

Mr. McKay—I think the reason we had it at the time we did have it 
was because we were sending our gas into the holder too hot. Westill 
have naphthaline, but we have it where wecan take care of it. I think 
if gas is cooled sufficiently low before it leaves the station meter there 
will be decreased difficulty from naphthaline. 

Mr. Harbison—What temperature would you consider sufficiently 
low? 

Mr. McKay—I think it should be as low as 60°. 

Mr. Sherman—I found some relief late in the season by leaving the 
purifying windows and doors open, and thus reducing the temperature. 

Mr. Harbison—You do not have to do that in August. 

Mr. Sherman—It was in August, September and October. 

The President—I shall take the liberty of appointing a committee on 
this subject. I do not think this question is an old enough ‘‘ chestnut” 
to throw away. I think there is a good deal to be found out about it. 
For the benefit of the Association, at its next meeting, I will ask Mr. 
Sherman and Mr. McKay to act as a Committee on Naphthaline, and 
to gather all the information they may be able to. Mr. Sherman seems 
to have made at one time a large quantity of a certain kind, and Mr. 
McKay at another time made a large quantity of another kind. I shall 
appoint those gentlemen a committee to report at the next meeting. 

Mr. Sherman—I might say, as a matter of record, that we are making 
half water gas and half coal gas. 

The President—We have on the circularanother topic, ‘‘Electrolysis.” 
The Secretary informs me that a Committee was appointed on this sub- 
ject, of which Committee Mr. Addicks is the Chairman. Has he any- 
thing to say on the subject ? 

* Mr. Addicks—I have nothing new to offer. The Secretary is also a 
member of that Committee, and he may have something to say. 

Mr. Prichard—I have nothing especially new on the subject of elec- 
trolysis, except a case of my own, which possibly you saw in the 
American Gas LiGut JOURNAL' a month or two ago, where a service 
pipe, two inches in diameter, was completely eaten up in three or four 
years. The railroad people seem to realize there is to be trouble from 
electrolysis, and they are attempting to obviate it by connecting their 
underground wires with an overhead wire which takes the underground 
current back to the station. The chief trouble we have to fear from 
that now is in our services, near the point where they tap the rails, etc., 
to take the current back overhead. They relieve the pressure from their 
ground work at this point, causing whatever current accumulates on 
our pipes to go towards that point, passing over our mains and services 
to their rails near this point where the current is taken up the poles. In 
the system of railways in our town they are doing that quite extensively, 
and no doubt it will relieve us very much. Ihave not heard any other 
cases reported. 

Mr. Allyn—I am happy to say that during the last year we have had 
no serious cases or evidence -of electrolysis. As I stated at the last 
meeting, our very efficient superintendent of wires has driven the West 
End Company into thoroughly protecting their lines, and as far as pos- 
sible all of the rails have been doubly bonded by much heavier wire 
than was formerly used, and heavier return wires have been put in. 
A short time ago he told me that, although they are constantly mak- 
ing tests, he had-discovered. very little evidence of the presence of a 
eurrent that would be injurious to the pipes. I did find one rather 
curious case this summer. We were laying a 16-inch pipe in a street 
where there had never been any electric wires, and in connecting up 
the services one of the services dropped apart. I had the pieces re- 
moved and showed them to our superintendent of wires, and he felt 
confident, as I did, that the cause of the trouble was electrolysis ; but 
the question was where the current came from. He carried a voltme- 
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ter there and connected it to our pipes, and it showed no current 
whatever. But still we both felt confident that it was done by elec- 
trolysis. 

Mr. Bush—I do not knowthat our experience in Brooklyn is different 
from that of a number of other cities where trouble from electrolysis 
has occurred. The roads were nearly completely turned over to the 
trolley system about the end of 1893, and since that time the corrosion 
of various pipes and cables has shown itself to quite a serious extent. 
Three methods for obviating the difficulty have been proposed. First, 
that the railroads put a much better bond on the rails—of much greater 
capacity—and so avoid a great deal of the leakage to the underground 
pipes and cables. Second, after all has been done that is possible to se- 
cure a good return, if there is still an escape, it is suggested that the 
pipes themselves be connected at various points to the rails, or to the re- 
turn wires to the dynamo, thus taking the current back. to the generat- 
or direct instead of through the ground. The third ‘proposition was 
that a 3-wire system would obviate the entire difficulty. But inasmuch 
as the roads have a charter for a single trolley, that does not seem to be 
practicable. The roads have put in much heavier rails, and have bond- 
ed them more heavily—they have laid larger track wires ; and, as has 
already been described here, they have in certain instances run over- 
head wires, and connected them to the track. And in addition to that 
they have in some instances connected the water hydrants to a return 
to the generator. And, as it more particularly affects gas companies, 
there have been some 10 connections made to one system of gas mains 
directly back to the rails. It has been found that these connections 
have greatly improved the condition of affairs as regards leakage from 
pipes. The potential of the pipes in many instances varied from 1 to 3 
or 4 volts above that of the rails; and by these cross connections in 
most instances that potential has been reduced, and in many cases made 
negative. The railroad company is inclined to think that in that par- 
ticular district there is no trouble at all going on at the present time. 
The gas company feels that this is very much in the line of experiment, 
and it cannot be said to be a successful one until! it has had a chance to 
run and the results be observed. But I will say that in certain services 
which have been observed there is apparently no electrolytic action go- 
ing on at the present time. We found that in one case, that of a serv- 
ice to a power house, an inch and a quarter service, as much as 300 
amperes of current were taken into the power house by the connection 
made to our main. Before that connection was made the difference of 
potential from our pipe line to the negative terminal was from 17 to 20 
volts. You thus see the necessity of some method of relieving the 
pressure. 

Mr. Prichard—It seems to me, in the case cited by Mr. Bush, the 
railroad company have not done their duty by their own underground 
system, and are saving money by using his underground system to do 
their work. I think gas companies will later on find their mistake if 
they allow that work to go on. The railroad company should be re- 
quired to improve their own underground system. 

Mr. Allyn—I would like to say that, when I first discovered the diffi- 
culty in Cambridge, the superintendent of wires suggested doing this 
very thing, but in a little different manner ; that is, in all large build- 
ings where there were large water and gas supplies to wire the water 
and gas supplies together ; but when he came to investigate the matter 
he said he was confident it would do us more injury than it would do 
good by furnishing the railroad company conductors for their return 
currents. The same suggestion was made with regard to water mains. 
I think that in quite a number of places they did connect them with 
heavy wires ; but they were afterwards convinced that they had made 
a mistake, and discontinued the practice. 

Mr. Taber—That suggestion is a very good one. It is very unsafe 
in my opinion to meddle with return currents unless you know just 
what conditions are existing. In a case where I was called the other 
day they were about to connect one line of pipes directly to the return 
wire, in one particular location, without knowledge of its electrical 
conditions. I stood aghast. They knew nothing about it. They did 
not even know the circumstances under which they were working. 
Connecting in that way meant that at some place they were going to 
get this return current when excited at its highest rate to part with it 
later in similar ignorance. It would have been far better to let the 
thing alone until they knew how to make their addition to the in- 
efficient railroad installation serviceable and harmless to them, which 
they finally decided to do. I think a far better way is to use your in- 
fluence with the company and have them put in their return wires in 
good shape and of good size ; and let some one’s else dynamo alone ; 
for you don’t know where you will land if you tackle that. 





The President—This is a subject vitally interesting to gas companies, 
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and I think it will be your wish that this same committee on electro- 
lysis shall continue in existence. The members of that committee are 
Mr. Addicks and Mr. Prichard. I will ask any gentleman having 
data, or matters of interest in connection with this subject, to commu- 
nicate with these gentlemen from time to time, and at the next meet- 
ing we shall expect to hear something more from them. There is an- 
other topic mentioned in our question box : ‘‘ What hours are usually 
included in the day consumption at different times of the year?” It 
has been suggested that we decide upon some uniform way of deter- 
mining this. Ifthe gentleman who put that question in the box will 
give his reasons for it, it will perhaps start the discussion. 

Mr. Gifford—As you call for a confession let me say I am responsible 
for that question. I was prompted thereto for the reason that our 
Treasurer asked me the other day, when I gave him the usual figures 
(as I do every month), of day consumption, what other people were 
doing in thatconnection, and what other people called day consumption. 
I told him I did not know. On inquiry among some gentlemen here I 
found that they did not seem to know. Now, with us the day con- 
sumption is a very attractive thing ; and, dating back for quite a num- 
ber of years, we have tried to cultivate it. We have also kept a record 
of the consumption of gas consumed other than that used during the 
lighting hours. Our practice has been to take from 6 o'clock to 6 in the 
summer months, and in the winter months from 7 in the morning until 
5 in the afternoon, and during the shortest days from 7 to 4:30. 

The President—How would you suggest that the matter be con- 
sidered ? 

Mr. Gifford—It occurred to me, after conference with some other 
members, that possibly a Committee might be appointed to suggest, if 
thought desirable, a uniform practice ; and perhaps we can get some one 
to send out some circular letters. 

The President—Mr. Gifford proposes a Committee to consider this 
question. Anything which tends to our having uniform methods of 
keeping our accounts is of course of value. On this question of day 
consumption, if we could only agree to consider as day consumption 
the gas used between certain hours at different seasons, it would be an 
excellent thing. Mr. Gifford suggests a Committee—of which he shall 
be Chairman—to send out circular letters and get this information. 

Mr. Harbison—I move that such a Committe be appointed by the 
Chair, and that Mr. Gifford be that Committee. [Carried.] 

The President—I think that a Committee of one is sufficient for the 
purpose ; and Mr. Gifford is appointed on that Committee. 

Mr. Coggshall—I think this is a move in the right direction. Among 
the interrogatories put to us by the Commissioners is this same question, 
‘* What per cent. of your output is day consumption?’ We ought to 
fix upon some period at different seasons of the year and call that the 
day consumption. 

The President—I think the suggestion is a good one ; and the Com- 
mittee would do well to confer with the Gas Commissioners and have 
an understanding on this point. 

Mr. Sherman—This is a question of more importance than appears on 
its face. Most of us, if we have thought anything on the subject, and 
were asked what proportion of storage we should have to our business, 
would give the old stereotyped answer that we should have sufficient 
storage for the largest demand on us in 24 hours’ sendout. The con- 
ditions are now.all changed. Some of us have gone on to build holders 
on that theory, and then found we did not need them. The day con 
sumption has come in and altered that entirely. What was a proper 
answer to chat question ten years agois not a proper answer to it to- 
day. Now we do not need storage capacity equal to our largest send- 
out by agood deal. We can get along with a great deal less. What 
we want is storage capacity sufficient for our night “demand. 

The President—Is there any other business to be brought before the 
Association? While I would like to have you continue the session as 
long as you would willingly stay here, I feel that, it having been decid- 
ed that there shall not be an afternoon session, and it is now lunch time, 
I have no right to keep you much, if any, longer. If there is any 
special business that any member has to propose I shall be glad to hear 
it; if not, a motion to adjourn will be in order. 


VoTES OF THANKS. 


Mr. Harbison—Before we adjourn I think it is due to ourselves that 
we take into proper consideration and recognition the very able and ef- 
ficient manner in which the President has performed the duties which 
devolved upon’ him during the past year, and at this session. He has 
presided over the deliberations of the convention with extreme consid< 
eration for the members, and with thoroughness and efficiency, in his 
usual modest and becoming manner. Lmevea rising vote of thanks 


be tendered the President for the way in which he has performed his of- 
ficial duties. [Seconded by Mr. Neal, and adopted unanimously. |} 

The President—Gentlemen, I am very much obliged to you for your 
attendance, and for your close attention to the discussion of the papers; 
and I want at this time to congratulate you on the success of your meet- 
ing. I think I may well say that up to this hour of adjournment all 
things have been satisfactory in the way of disseminating information 
such as we want. I hope you will not leave without passing a vote of 
thanks to our Secretary. I move the thanks of the Association be giv- 
en Mr. Prichard for the efficient manner in which he has conducted the 
affairs of the Association during this and other years. [Seconded by 
Mr. Allyn and unanimously adopted. | 

The Association then adjourred. 








How the Electric Current is Generated. 


a ooo 
By Mr. Sypngey F. WALKER. 


For electric lighting and transmission of power we are confined to 
the two stores of energy, as the writer prefers to call them—coal, and 
water stored at a height above the sea level. Wind power could un- 
doubtedly be used, but in this country it is too uncertain. The energy 
stored in certain metals, such as zinc, when in the presence of certain 
chemical salts, could also be employed, but is at present too expensive. 
In falling water we have the energy derived from the sun in the process 
of evaporation. At the period of its cycle at which we are able to make 
use of it, a large portion of the original stored energy has been given 
up, and has either been transformed into another form of energy or has 
gone to enrich some other bodies. In falling a certain distance we cause 
the water to work a turbine or water wheel, and we have here the 
transformation merely from direct vertical motion to rotary motion. 
The turbine, or the water wheel shaft, communicates its rotary motion 
directly or indirectly to the armature of the dynamo, and another series 
of transformations immediately takes place, which will be dealt with 
presently. 

In coal we have energy stored in the chemical form. By combination 
with the gases of the atmosphere we are enabled to liberate a portion of 
the energy stored in the constituents of the coal, and in the gases, in 
that form of molecular motion known as heat. By suitable arrange- 
ments we impart this molecular energy to the water in a steam boiler, 
causing it to go through the process of rising in temperature, and 
finally to pass into the gaseous form we know as steam. Here we have 
accomplished exactly the same thing at second hand that the sun has 
done with the water of the ocean, rivers, etc., at first hand. But while 
with the water that is subject to the sun’s direct action, we are only 
able to use a portion of the energy imparted to it by the sun—that due 
to its position ; with water converted into steam, we use the expansive 
force of the steam, the energy that has been stored in the water, both in 
the process of converting it into steam, and that has been added to it 
after. Here, then, is the first conversion—the energy stored in the 
chemical form becomes heat, and, passing into the water, is stored there 
ready for use. Again, we are not able to recover all the energy from 
the steam that we have passed into it from the coal, and the gases with 
which the constituents of the coal combine. There are constant trans- 
formations going on, carrying off portions of the energy supplied by 
the coal. A portion of the energy imparted to the steam, of the molecu- 
lar motion, now exerted as an expansive force, when used in the 
cylinder of a steam engine gives us once more motion of translation, 
which is readily converted into rotary motion, or rotary motion dire-tly; 
and, again, this rotary motion is communicated directly or indirectly 
to the revolving portion of the dynamo, usually its armature. 

And now as to the next series of conversions. Our mechanical en- 
ergy is first.transferred into electrical energy, which is used to set free 
the magnetic energy in the masses of iron of which the dynamo is com- 
posed, and from which a further conversion into electrical energy 
takes place in the form of electric currents, ready to be again converted 
into heat and light, or to be reconverted into the motion of translation 
known as mechanical energy. And how does this come about? Con- 
sider the structure of a dynamo machine. It consists of masses of 
iron, some solid and some in thin layers, having copper wires coiled 
round them, the copper wires being insulated by wrapping them with 
cotton or other suitable material. A portion of the copper wires sur: 
round the large masses of iron, usually stationary, called the electro- 
magvets or the field magnets. The other portion of the copper wires 
surrounds thé laminated mass of iron, which usually revolves, and 
which we call the armatare. These wires, with their insulating cover- 





ing, if the writer’s view is correct, are merely channels along which 
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the electric waves, the waves of molecular motion pass, the insulating 
covering being the wall or tube, which tends to prevent the escape of 
the molecular motion. The passage of these molecular waves round 
the masses of iron causes the phenomena of magnetism within and 
around those masses, and the passage of the coils of wire surrounding 
the armature, anywhere in the neighborhood of these field magnets, 
gives rise to or generates electric currents. 

A little consideration will show us that the masses of iron are store- 
houses of energy, just as the clouds and the coal beds are, though in 
another form. The iron cores, the iron slabs of which the field mag- 
nets are composed, hold within them a certain amount of molecular 
energy of the form known as heat, just as every other body does, and, 
as we know, they are capable of storing a large amount of heat energy. 
But they are also storehouses of a form of energy peculiar to them- 
selves, and possessed by only a few metals, viz., magnetic energy. Mag- 
netism the writer conceives to be yet another form of molecular motion 
with which iron and its compounds, as well as nickel and cobalt, were 
endowed at their creation. It is evidently a peculiar form of motion, 
probably an oscillation thoughout each molecule, in such a manner 
that one end of each molecule would appear to be endowed with a 
pushing force or pushing motion, while the other end is endowed with 
a pulling force or motion. When a piece of iron is in the non-magnetic 
state, the molecules form closed figures in such a manner that these 
pushing and pulling forces are satisfied. If this state of molecules is 
disturbed, they turn outwards, more or less, as impelled by the disturb- 
ing force, and the pushing and pulling forces then becoming unsatis- 
fied, lines of force, as electricians term them, lines of molecular motion 
as they are in fact, are sent out in all directions, a portion of them es- 
caping beyond the mass of the iron itself and forming those curves we 
know so well. As we know, a smart-rap with a mallet on a mass of 
iron, especially very pure iron, will create the condition known as act 
ive magnetism, though only to a small degree. Here we have energy, 
motion communicated by means of the blow of the mallet to the mole- 
cules of the iron, and compelling them to take up new positions and to 
display their peculiar molecular motions. The presence of another 
magnet will do the same, whether it be what we call a permanent mag- 
net or one created by an electric current. 

The readiest method, however, and the one from which we can obtain 
the most powerful results, is by means of electric waves, electric cur- 
rents passing around the iron. By means of electric currents we are 
able to produce the phenomena of magnetism in the very largest masses 
of iron, and within certain limits, to almost any extent we please. By 
their aid also, we are able to produce these same phenomena in the most 
magnetically refractory iron compound, though not to the same degree 
as with pure iron. What is it that we do, when we pass a current of 
electricity round a mass of iron, or other magnetic body? We impress 
one motion upon another, the molecules obeying the resultant of the 
two. The iron molecules are already in possession of one form of mo- 
tion peculiar to themselves. What we term an electric current is an- 
other form of motion, a wave motion. We confine this motion par- 
tially, by surrounding the channels in which the waves are passing 
with substances that do not readily accept the wave motion, in the form 
in which it is present in the conductor. An escape of the Wave motion 
does take place, however, and necessarily a transformation; the escape 
being in circles surrounding the conductor in which the wave is pass- 
ing, the transformation is into a higher rate of motion with a shorter 
wave length, and in this form it impresses itself upon the motion :al- 
ready present in the molecules of iron, the result being that other mo- 
tion we know as active magnetism. Where the iron is impure, that is 
to say, where, according to the latest researches, the iron molecules are 
surrounded by other substances which tend to hinder their freedom of 
motion, the production of magnetic phenomena requires the expendi- 
ture, or rather the transformation of more energy than where the iron 
is pure ; and, on the other hand, in those compounds of iron where this 
rules, the magnetic phenomena once produced, are more persistent after 
the impelling force has been removed. The molecules of iron cannot 
so easily resume their former positions. 

And now as to the next transformation. Assuming that the iron of 
the field magnets has been magnetized, as we call it, that the lines of 
force or lines of motion have been sent out, across the space in which 
the conductors on the armature are moving, how does the passage of 
these conductors across these lines of motion create the molecular motion 
we know as electricity within the moving copper wires? Again, we 
have two motions—that of the lines of force, which must be a real 
motion, as it is able to turn a freely suspended piece of iron'in its own 
direction and keep it there ; and we have the motion of translation im- 
parted to the wires. by the. engine or turbine; and again, we have a 


blending or combination of the two, an electric current being the re- 
sult. Just as the motion of translation of a falling rock, on the rock 
striking the ground, or that of a shot expelied from a gun on striking its 
target, is converted into the mglecular motions we know as sound, 
heat, and sometimes light ; so the motion of translation imparted to ihe 
wire conductors, on the armature of the dynamo, impressed upon the 
motion present in what we call lines of force, is transformed into the 
molecular motion we know as an electric current, 

As we should expect also, the greater the rapidity of the motion of 
translation in any individual conductor, and the greater the motion 
present in the lines of force—in other words, the greater the energy im- 
pressed on the moving conductor, whether in the form of magnetic or 
mechanical energy—the greater is the resultant electrical energy c- 
veloped. It follows also that to add to the electrical energy generated, 
transformed from the other stores of energy, we may add to the con- 
ductors under treatment; or, in dynamo parlance, add to the number 
of turns on the armature. 








The Hearne Device for the Safe Tapping of Gas Mains. 
winctillinietlsiaes 

Mr. John Hearne, of 472 Kent avenue, Brooklyn, N.Y., forwards us 
the accompanying drawings, which virtually explain a method devised 
by him for saving gas bags used in bagging off live gas mains, and in 
reducing to a minimum the danger to which the men engaged in such 
work are often subjected. 

The cutting or rupturing of mains very often leads to serious results, 
not only in the loss of bag or bags, but in the asphyxiation of the work- 
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Hearne’s Device for the Safe Tapping of Gas Mains. 


men, which asphyxiation often ends fatally. In the latter case the re- 
sult is often costly to the company. 

In Mr, Hearne’s experiences with the laying and repairing of mains, 
and the putting in of specials as well—an experience extending over 25 
years—he found that the bags were often injured when being inserted 





in the mains. Again, injury often followed their removal through 
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rough contact with the thread of the Sales a or ine a oialh Raivie sliver 
or slivers left after the tapping. No matter how expert a man may be 
in this particular branch, when he finds the gas coming upon him, he 
will naturally grow excited, and in his pardonable haste will tug at the 
bag with no restrained hand. When one considers the fact that it takes 
a pretty strong lunged man to withstand the effect of the gas that es- 

capes during the blowing up or inflating of a 20-inch bag after its in- 

sertion into the main, the flow of gas being presumably stopped by the 
primitive method of using crude clay or some other soft material. it 
will scarcely be wondered at that so many pipe fitters are ** knocked 
out.” In fact, it is not an uncommon thing to hear the remark, de- 

livered with a prolonged sigh of relief, ‘‘ Well, no matter about the loss 
of the bags, as long as we have mdde the connection.” Now, if the 
connection can be made and the bags saved, surely a gain has been 
achieved. The Hearne device will obviate many of the troubles con- 
nected with work on live mains, and will undoubtedly inspire confi- 
dence in the men. Although the cuts really explain the device without 
the need of word interpretation, it may be said that a leading feature is 
the hole in the top or cap to allow the neck of the bag to protrude. 
Then, the top being screwed down, the flow of gas during the time of 
inflating the bag is prevented. The sizes are from 1 inch to 3 inches, 
making 6 pieces, which in duplicate means in all 12 pieces, all in nicely 
finished brass. 








A Cheap and Reliable Exhauster Governor. 
_ 


[Prepared for the JouRNAL, by Mr. F. EGNER. | 


A governor which will control the action of the exhauster (steam-jet 
or rotary) within desired limits is a useful part of the equipment of any 
gas works ; and if that apparatus can be had, not only absolutely reli- 
able, but also at a nominal expense, it may be said to be a desirable 
thing to have. The accompanying illustration gives a view uf an ex- 
hauster governor which combines utility with cheapness. 

It is not a patented article, can be made by any handy mechanic— 
excepting the valve, which can easily be procured of dealers in en- 
gineers’ supplies—and it has, in the writer's experience, given better 
satisfaction than many other forms of exhauster governor ; and that is 
saying a good deal. 

No. 1 in the drawing is a so-called ‘‘ chronometer governor valve” 
—that is the name of the valve in the catalogue of the dealers from 
whom we obtained ours. Its price was less than $5. No. 2 is the water- 
pot of an old, discarded governor found in our scrap pile; the dimen- 
sions are given to enable anyone to make a similar pot out of any handy 
material. No. 3 is the drum or bell of the governor, made of thin gal- 
vanized iron, No. 4, the guide of the drum, is } inch by 1}inch flat iron, 
The guide-rod of the bell is half-inch round iron, with suitable fastenings, 
asshown. No». 5 is a piece of ;,-inch iron wire, bent in the form seen, 
and fastened to the guide-rod at one end, and a piece of sash cord (No. 
6) passing over guide pulley (No. 7), and held in tension by weight 
(No. 8), asshown. The zig-zag wire engages a wooden lever (No. 9) at 
one end, where it is held in place by a light, flat spring, at No. 10, the 
other end being fastened, by means of two light carriage bolts, to the 
lever which forms part of the valve. This wooden lever is 14 inches 
by 4 inch at point of connection to valve, and tapers toward the wire 
end, asshown. Suitable guide-wheels for bottom of bell of governor, 
as well as the one over which the tension cord passes, can probably be 
had at any hardware store. Pulley (No. 7) should be of a good size ; 
and, naturally, the better the finish of the pulleys and the easier to 
move the better the action of the governor. No. 11 is a home-made 
U-gauge ; but which probably had better be purchased from some of 
the people who furnish your meters, since they all make and sell them. 
The pipe fittings shown probably require no further description. The 
whole is connected, like all exhauster governors, to the inlet end of 
that apparatus. 

By adding or removing weights at point (No. 8) any desired pressure 
or vacuum may be maintained, as will be indicated by the gauge. The 
governor-drum is given a rather wide range; but it is done because 
the same governor regulates (according to which is in use) either a 
rotary or a steam-jet exhauster. The wide range of the zig-zag wire is 
for the purpose of setting the governor to operate with either a high or 
a low pressure of steam. In our case, if we raise the lever to the top 
notch of the wire the governor will control the exhauster, with steam 

at from 40 to 60 pounds per square inch ; while, in the evening, when 
we carry 90 pounds per square inch, the lever is lowered three or four 
notches, which manifestly is a simple thing todo. This governor will 
for example, while we are making coal gas, jog along evenly part of 
the day, and when in the evening the relief holder is turned on, and 





' wabee gas making commenced, will permit the exhauster to jump from 
an hourly make of gbout 6,000 cubic feet to 18,000 and 20,000 per hour, 
m iintaining the same vacuum as in the beginning, within 10 seconds 
after turning on the said relief holder valve. Likewise, when shut- 
ting off the water gas, the governor will slow down the engine within 
a few seconds, without any attention on part of the man in charge 
of the apparatus. Every exhauster governor ought to do this, of 
course ; but the writer has never yet had one which did it, with so 
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wide a range, as this simple, home-made machine. -This is the gover- 
nor méntioned in the articles on ‘‘ Water Gas without Oil” and on 
** Purification,” recently published in the JourNaL. But let the reader 
note that, no matter how good an exhauster governor may be, it can 
hardly be expected to work well if hadicapped with a heavy fly-wheel 
on the exhauster engine shaft, which however good and desirable on 
the shaft of a saw mill or factory engine, is entirely out of place on the 
gas exhauster. This has repeatedly been spoken of by the writer, who 
has practically demonstrated the correctness of his views on that sub 

ject, with exhausters, ranging from a small No. 1 and No. 4 Mackenzie, 
up toa No. 9 Roots. The exhauster ought to have a light balance 
wheel, and will work better without any whatever than with the un- 
wieldy abominations which are seen too often in otherwise admirably 
constructed exhausting apparatus. Why will makers of gas exhausters 
not be advised, and save money for themselves and trouble to their 
patrons, by simply putting less metal in the gas exhauster, engine bal- 

ance wheel, and thus give even a high priced governor ‘a chance to do 
its work ? 








Mr. Lori F. Jupp; a Director in the. New Britain (Conn.) Gas 
Light Company, and one of the best known business men of New 


: | Britain, died at his:/home in that city on-the night of the 10th inst. 


Mr. Judd was born in New Britain; -February 3d, 1820, and all of his 





busy-career was passed in the. place of his birth. 
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ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 





THE following is the text of the bill introduced in the State Senate, 
ou the 4th inst , by Senator Jacob Cantor, mention of which was made 
iu the last issue of the JOURNAL : 


“An Act to authorize and regulate the manufacture and supply of 
gas by the New York Carbide and Acetylene Company in the counties 
of New York, Kings, Queens, Richmond and Westchester. 

“The people of the State of New York, represented in Senate and 
Assembly, do enact as follows : 

“Section 1. The New York Carbide and Acetylene Company, a cor- 
poration heretofore incorporated under the general laws of this State, 
is hereby authorized to manufacture and supply gas for producing light, 
heat or power, and in lighting streets, avenues, public parks and places, 
and public and private buildings in the counties of New York, Kings, 
Queens, Richmond and Westchester, and for that purpose may lay 
pipes, mains and conductors for conducting gas through the streets, 
lanes, alleys, public places and highways in any town or village in 
either of such counties in like manner and upon the same terms and 
conditions as Gas Companies incorporated under the transportation cor- 
poration’s law ; and may also lay pipes, mains and conductors for con- 
ducting gas through the streets, lanes, alleys and public places in any 
city in either of such counties, with the consent of the Commissioner of 
Public Works, or Commissioner of City Works of such city, or of the 
officer or board exercising corresponding functions in such a city hav- 
ing no such Commissioner, and under such regulations as such Com- 
missioner or other officer or board may prescribe ; but no pavement 
shall be removed or opening made by such corporation in any of the 
streets, lanes, alleys or public places in any such city for the purpose of 
laying its pipes, mains or conductors until such corporation shall have 
made application to such Commissioner, officer or board for consent to 
lay such mains, pipes or conductors, nor until a consent prescribing 
the manner of doing such work shall have been obtained from such 
Commissioner, officer or board ; and such Commissioner, officer or 
board shall grant such consent under reasonable regulations as to the 
manner of laying such pipes, mains or conductors. 

** Sec. 2. Such Company may charge for illuminating gas in any 
such city, town or village, the same price per 1,000 feet allowed by law 
to be charged by other Gas Companies in such city, town or village re- 
spectively, for gas which shall have an illuminating power of 25 sperm 
candles of six to the pound and burning at the rate of 120 grains of 
spermaceti per hour, tested at a distance of at least 1 mile from the 
place of manufacture by a burner consuming 5 cubic feet per hour of 
the standard of purity now established by law ; and for gas of greater 
illuminating power of the standard of purity established by law may 
charge a proportionately increased price per 1,000 cubic feet. 

**Sec. 3. No greater price than is authorized by this Act shall be 
charged by said Company for supplying illuminating gas. The provi- 
sions of general laws, not inconsistent with this Act, relating to Gas 
Companies incorporated under general laws, shall be applicable to such 
Company. 

** Sec. 4. This Act shall take effect immediately.” 





On the day the bill was introduced it was read twice and ordered printed, 
with the later instruction that, when printed, it should be committed to the 
Committee on Municipal Corporations. On the 12th inst. the bill was 
reported from Committee and passed in the Senate by a vote of 33 for 
to l against. It is now in the Assembly, in the handsof the Committee 
on Gas, Water and Electricity. 





A CORRESPONDENT in Middletown, N. Y., writing under date of the 
13th inst., says: ‘‘ The proprietors of the Middletown Gas and Electric 
Light Company are now convinced that they made no mistake when 
they secured the services of Mr. W. J. Max as Superintendent, for he 
has proved to be the most popular and energetic one the Company ever 
had. Mr. Max took charge March Ist, 1894, and up to January Ist, 
1896, has secured 148 new consumers. During 1894 more gas was sold 
than in any previous year in the history of the Company, but the quan- 
tity metered im 1895 passed all expectations. A large leakage had 
troubled the Company, but the works and mains are now in guch ex- 
cellent shape that the leakage is far below the average. Important 
main extensions are contemplated this spring to meet the demand for 
gas in districts not now supplied. Although over 300 gas stoves are 
now in use in Middletown, the Company desires to increase the num- 
ber, and to that end has offered a large gas range, free of cost, to every.' 


consumer that agrees to use $25 worth of gas before October Ast. This. ' and of getting it into shape to carry about, only a start has been made. 





scheme has proved so popular that, judging from the orders coming in, 
it is estimated that at least 100 will be set by June Ist.” 





THE Berlin Iron Bridge Company, of East Berlin, Conn., reports 
plenty of work, calling for the operation of the entire plant with a ful! 
force of men. The Company reports contracts lately completed as fo!- 
lows : New casting shop and machine shop for Randolph & Clowes, 
Waterbury, Conn; new car house, engine room and boiler house for 
the Bergen County Traction Company, at Fort Lee, N. J.; a new stce! 
tube plant, including power house, accumulator house, coal storage, 
etc., for the Pope Mfg. Company, Hartford, Conn.; two bridges for the 
American Sugar Refining Company, at New Orleans, La.; new power 
house and boiler plant for the Hackensack (N. J.) Gas and Electric 
Company ; a large foundry for the Bagley & Sewell Company, at 
Watertown, N.Y.; a large machine shop for the Granger Foundry and 
Machine Company, at Providence, R. I.; an iron bridge cousisting of 
5 spans of 200 feet for the Penobscot Company, Maine ; a new car shed 
building for the Third Avenue Railway Compazy, at Harlem river, 
N. Y.; three large buildings for the Standard Oil Company, at Con 
stable Hook, N. J.; a new forge shop for the Pratt & Whitney Com- 
pany, Hartford, Conn.; a new storage house for Messrs. Bradley & 
Hubbard, Meriden, Conn.; a new tube plant for the Coe Mfg. Com- 
pany, Torrington, Conn.; and a large extension to a process house for 
the Solvay Process Company, at Syracuse, N. Y. 





THE Bartlett Lamp Manufacturing Company, 137 and 139 -West 
Broadway, this city, has been named as the Agent of the Keystone 
Meter Co. for the States of New York, New Jersey and Connecticut. 


THE proprietors of the Pawtucket (R. I. ) Gas Company are consider- 
ing the advisability of reducing the gas rate. In any event the reduc- 
tion will not go into effect before July Ist. 





COMPLETING our reference to and extracts from the annual report of 
Mr. Charles D. Jenkins, Inspector of Gas and Gas Meters for the State 
of Massachusetts (our prior references thereto will be found in our issue 
of last week), we find the following: ‘‘As ammonia has a market value 
worth considering, and as it is not difficult to remove a large proportion 
of it, the Companies generally keep below the legal limit of 10 grains 
per 100 feet of gas ; but when the apparatus is small compared with the 
output, so that the gas is washed quickly, the ammonia frequently 
reaches the vicinity of 10 grains. But as to sulphureted hydrogen very 
little excuse cin be offered for its presence but accident or carelessness. 
It may be very easily detected by holding a paper, moistened with lead 
acetate solution, in the gas stream from a burner tip for a half minute 
or less; a brownish or black stain indicates sulphureted hydrogen. 
This gas is removed by washing with water or ammoniacal liquor and 
then passing through lime or iron purifiers, and should be completely 
taken out. Sulphureted hydrogen is poisonous if inhaled, corrodes fix 
tures, gas cocks and meters, and does not improve the gas in any way. 
A trouble not usually looked for, especially in the smaller works, is the 
fouling of the water in the holder tanks, by the absorption of ammonia 
and sulphureted hydrogen. Although this has been noted in former 
reports, yet the past year Amesbury has incurred a fine for sending out 
gas fouled with sulphureted hydrogen from the tarik water, while the 
gas was being propérly purified and put into the holder clean. The 
Companies making gas from petroleum or its products do not, as a rule, 
purify their gas with lime or iron, a simple washing being sufficient ; 
but last year, by using a different or more impure petroleum, some of 
the Companies made a gas requiring more thorough purification to get 
rid of sulphureted hydrogen—a process for which they were not pre- 
pared. The following eudiometric analysis has been made, the two at 
Holvoke with a view of determining, if possible, the reason for low 
candle powers, and the remaining three in connection with calorific 
tests : 











Place or | canato | pean | | Marsh iydro- \Carbon-| Nitro- | 














| Carbon- 
Company. | Power. | inants.| Gas. gen. jic Oxide} gen. | gen. ie Acid, 
| | 

Holyoke........ | 16.0 | 5.55 | 35.25 | 50.60| 6.60 | 1.90 — | 0.10 
Holyoke........ 18.7 | 6.67 | 37.75 | 47.39 | 5.99 2.00| — | 0.20 
RIK 5 oc cav 25.0 | 14.98 | 25.90 | 27.87 | 25.30| 3.04) — | 2.91 
South Boston...| 24.7 | 15.40 | 29.84 | 29.88 | 36. 22 2.99| — | 2.77 
Cambridge ......| 17.0 4.88 | 33.90 46.15 | 2| 6.50 — [Le 











From the increasing use of gas for fuel purposes, it has been thought 





desirable tu make some tests of the calorific power of various kinds of 
| $48 but, owing to the difficulty of obtaining the necessary apparatus 
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The apparatus used was Junker's calorimeter, and the method consisted 
in determining the increase iu temperature of a definite volume of wa 
ter and the amount of gas used in doing the work. From these results 
the heat units per cubic foot of gas are easily figured. Boston gas, an 
analysis of which appears above, was found to have a calorific value 
of 681.8 British Association units ; that is, the heat given off from the 
burning of 1 cubie foot of this sample of gas would raise the tempera- 
ture of 681.8 pounds of water 1° F. In like manner, South Boston gas, 
candle power 24.7, specific gravity .656, was found to have a calorific 
value of 634.8 units. When the test was made at Cambridge the gas 
was somewhat poorer than the average at that place, and so the results 
show what a poor coal gas will do ; the candle power being 17, the spe- 
cific gravity .497, and the composition as in the table of analyses, the 
calurifie value wag found to be 576 units. The Assistant Inspector, Mr. 
L. S. James, is dojng his share of inspections creditably.” 





PRESIDENT FULLER and Secretary Corscot deny the report that the 
Madison City (Wis.) Gas Light and Coke Company has changed hands. 





THE Passaic Lighting Company is the name of the corporation under 
which the Passaic (N. J.) City Gas Light Company and the Passaic 
Electric Light Company have been consolidated. It is proposed to con- 
centrate the plants on the Ann street site. The Directors are: G. A. 
Hobart, Paterson ; B. W. Spencer, R. Morrell, W. R. Brown, G. D. 
Bogart and John A. Willett, of Passaic; H. P. Gawtry and H. P. 
Brown, of New York, and Alfred 8. Elliott, of Wilmington, Del. 


Mr. WALTER H. Boots, of Binghamton, N. Y., has been appointed 
Secretary of the Hornell Gas Company, of Hornellsville, N. Y. 





IT is positively stated that the San Francisco Gas Light Company 
and the local Edison Light and Power Company have formed an 
alliance that is virtually a consolidation. 





THE Brattleboro (Vt.) Gas Light Company will install a 250-horse 
_power engine in its electric lighting annex. 








THE term of Mr. Morris Schaff, of the Massachusetts Board of Gas 
and Electric Light Commissioners, expires on July Ist. 





Tue Peninsula Gas Light, Fuel and Power Company, to supply gas 
in Newport News, Va., has been incorporated. It is capitalized in 
$100,000, and its projectors have applied to the City Council for a fran- 
chise. 





AT the annual meeting of the Nashville (Tenn.) Gas Light Company 
no change was made in the executive management. 


AT a meeting of the Directors of the Citizens Gas and Electric Com- 
pany, of Jacksonville, Fla., the following resolutions respecting the 
Company's appreciation of the services of Mr. L. Z. Baya,who recently 
resigned his position of Secretary and Treasurer, were adopted : 

‘* Whereas, Our former Secretary and Treasurer, L. Z. Baya, having 
severed his connection with this Company ; and 

‘* Whereas, The Board desires to put on record its appreciation of his 
valuable services while connected with the Company ; therefore, be it 

‘* Resolved, That this Board expresses to Mr. Baya its appreciation of 
his faithful and efficient services while Secretary and Treasurer of the 
Company, and extends to him its good wishes for his future welfare.” 





AT the annual meeting of the Gettysburg (Pa.) Gas Company the 
following officers were chosen: Directors, Jesse M. Walter, J. W. 
Dieh], George J. Benner, J. B. McPherson, H. B. Nixon and P. M. 
Bikle. 





THE proprietors of the Grand Rapids (Mich.) Gas Company have de- 
termined to construct a storage holder, the vessel to have a capacity of 
1,000,000 cubic feet. 





Mr. WILLIAM ANDERSON’s pipe cutting machines are finding favor 
with the gas men. Among recent orders filled by him are: A No. 2 
machine to the Williamsburgh branch of the Brooklyn Union Com- 
pany; a No. 2 to the Hartford City Gas Light Company ; and a No. 1 
to the Clinton (Mass.) Gas Company. 





THE Gray syndicate has succeeded in acquiring control of the Norris: 
town (Pa.) Gas Company, and on the 6th of April application is to be 
made to the Governor for a charter for the ‘‘ Citizens Gas Company of 
the borough of Norristown, Pa.,” under which title the Company will 
hereafter be known. The applicants for the charter are: John I. Rog- 








ers, Jerome B. Gray, Levi G. McCauley, John B. Henkle and Charles 
D. Hauk. 


AT a meeting of the Fort Worth (Tex.) Light and Power Company, 
which was presided over by Mr. Henry C. Scott, a resolution was 
adopted directing that the rate for gas supplied for illuminating pur- 
poses be reduced from $2.25 to $1.80 per 1,000 cubic feet, and for fuel 
account from $1.50 to $1.33. If we mistake not, this schedule puts the 
Fort Worth Company in the position of selling gas at the lowest rate 
in Texas. 


THE City Council of Asbury Park, N. J., have granted the Consoli- 
dated Gas Company, of New Jersey, the right to open the streets for 
the purpose of making main extensions. The main stipulation is that 
the work shall be completed by May 1st. 











THE Springfield (O.) Natural Gas Company and the Springfield Gas 
Light and Coke Company, have agreed to merge their interests. The 
President of the amalgamated Company will be Governor Bushnell, 
and the Vice-President and General Manager will be Mr. J. W. R. 
Cline. 


THE full text of the gas bill for the District of Columbia, as the same 
passed the House of Representatives, is appended : 

Section 1. That the Washington Gas Light Company, of the District 
of Columbia, is authorized to charge and collect, after the passage of 
this act, for illuminating gas furnished to and paid for by the govern- 
ment of the United States and other consumers in the District of 
Columbia, at the rate of not exceeding $1 per 1,000 cubic feet : Provided, 
That if consumers other than the government shall not pay monthly 
any gas bill within ten days after the same shall have been presented, 
said Company may charge and collect from said consumer so failing to 
pay said bill as aforesaid $1.25 per 1,000 cubic feet for the gas furnished 
to said consumer during said month. 

Sec. 2. That the Georgetown Gas Light Company, doing business in 
that part of the District of Columbia formerly known as Georgetown, 
is authorized to charge and collect, after passage of this act, for illumi- 
nating gas furnished to and paid for by the government of the United 
States and other consumers in that part of the District of Columbia, at 
the rate of not exceeding $1.25 per 1,000 cubic feet: Provided, That if 
consumers other than the government shall not pay monthly any gas 
bill within ten days after the same shall have been presented, said Com- 
pany may charge and collect from said consumer so failing to pay said 
bill as aforesaid $1.50 per 1,000 cubic feet for the gas furnished said 
consumer during said month. 

Sec. 3. That Section 1 of an act entitled ‘‘ An act regulating gas 
works,” approved June 23, 1874, is amended so as to read as follows : 
“That from and after the 30th day of June, 1874, the illuminating 
power of the gas furnished by any gas light company, person or per- 
sons in the District of Columbia shall be equal to 22 candles by the 
Bunsen photometer, using the English Parliamentary standard Argand 
burner, having 15 holes and a 7-inch chimney, consuming 5 cubic feet 
of gas per hour ; and such gas shall not contain more than 20 grains of 
sulphur in any form in 100 cubic feet, nor more than 5 grains of am- 
monia in any form in 100 cubic feet, and shall be free of the impurity 
known as “‘sulphureted hydrogen,” said impurity to be determined by 
passing the gas through a glass vessel containing strips of bibulous 
paper moistened with a solution of the acetate of lead, and if any dis- 
coloration of the test paper is found to have taken place this is to be 
held conclusive as to the presence of sulphureted hydrogen in the gas. 
When the illuminating gas supplied by any Company, person or per- 
sons in the District of Columbia shall at any one time be of less illumi- 
nating power or of less purity than according to the standard just here- 
tofore given, it shall be so reported by the Inspector of Gas and Meters 
to the Company, person or persons supplying the same, who shall be 
subject to a penalty of $100, to be recovered before the proper tribunal 
and paid into the treasury of the District of Columbia aforesaid for each 
day during which such violation shall continue : Provided, however, 
That if it shall appear that such deviation from the above named stand- 
ards could not have been prevented by ordinary care and prudence, but 
was occasioned by some unavoidable causes, then the said penalty shall 
not be enforced.” 


Sec. 4. That any Gas Company or person placing a gas meter in ser- 
vice in the District of Columbia that has not been inspected, proved and 
sealed, as provided for by the act of March 3, 1873, entitled ‘‘ An act 
making appropriations for the expenses of the government of the Dis- 
trict of Columbia for the fiscal year ending June 30, 1894, and for other 
purposes,” for each and every such violation of said act shall be subject 
to a penalty of $100, to be recovered before the proper tribunal of the 
District of Columbia. 
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| of which had the advantage of cheapness and 


speed engine was the use of white metal in the 
bearings, and the author thought it was not 
tao much to say that without the use of white 
metals the fast running engines of to-day, in- 
cluding marine and locomotive engines, be- 
sides those he was considering, would be almost 
impossible. 

Another class of improvements that had or 
ought to have been adopted was in respect to 
various fastenings about the engine, and his 
firm had abolished lock nuts, except on main 
bearings, and used moresecure devices in their 
stead. With regard to the valves, these might 
be either of the flat or piston type, the former 


steam tightness, but took more power to drive 
than the piston valve, which was a considera- 
tion where automatic expansion by means of a 
shaft governor was used, as it always should 
be. The piston form had the advantage of 
giving good openings in consequence of the 
length of lip. 

Good results could be secured by a valve 
having steam expanded rings for main pistons. 
With regard to the steani chest and cylinder 
cover joints, the best practice was certainly to 
make them metal to metal, scraped and ground 
together, and dispense with any more jointing | 
material than boiled oil. sige 

On the question of governing, Mr. Lindley 
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Development of Electric Light En- 
gines. 





In a paper on development of the electric 
light engine, read by H. Lindley before the 
Northern Society of Electrical Engineers of 
England, it was stated that although per se 
slow speed had certainly obvious objections, 
for some reason or other slow speed engines 
.were to-day still much used for driving high 
speed electric lighting: machinery. It was not 
ditticult to find a reason for this in the fact that 
it was in the nature of a legacy from past ages. 
The up-to date Lancashire mill engine entered 
the field of electric lighting almost completely 
prepared for the work; the only objection was 
that in the.early days of electric lighting it was 
rather too big, and there were the not many 
large installations requiring to be driven, 
and it soon became evident that the newly 
opened out field of electric lighting was likely 
to require the services of a large number of 
small sized steam engines. This led to the 
birth: of the modern moderate speed engine, 
and one that would do without flinching the 
_ work that calculation showed it capable of do- 
ing, and would keep running for considerable 
periods of time. In these engines special fea- 
tures had, of course, to be introduced ; firstly, 
the stroke wanted shortening, and then the 
~ bearings had to be increased, and it was some 
time before a correct proportion was arrived at. 
Lubrication also became an important question, 
and the large number of wick and screw ad- 
justment oilers was now replaced by a central 
oil box, with a pipe to each important bearing 
and having a sight drop arrangement, so that 
the supply could be cut off without altering 
the adjustment, while by still more perfect 
means of lubrication a crank pin or main bear- 
ing could be made to run absolutely noise- 
lessly, even though the brasses were considera- 
bly worn. Another important detail that had 


, Suggested that a shaft governor be used, alter- 


ing the angular lead and throw of the eccentric 
so as to vary the cut off and compression, in 
preference to a governor operating a throttle 
valve. 

_In conclusion, the writer observed that as 
after all the term *‘ high speed ” was a relative 
one, and if it was desirable to attain speeds. in 
tthe engines corresponding tothose usual in the 
dynamos, why was it that the highest speeds 
to-day did not exceed 500 revolutions? It was 
not because dynamos could not be made to run 
faster than this, as faster speeds were possible ; 
but one reason appeared to be that the centri- 
fugal strain—that is, the momentum of moving 
parts—increased with the square of the revolu- 
tions, which imposed a limit on the speed, as 
bearings could not be indefinitely increased, 
while the high speed engine makers had only 
the same choice of materials as the slow speed 
engine maker. It was, therefore, not very 
likely any great increase of speed would be 
attained in engines of the class considered or 
where there was rubbing contact. The high 
speed engine could no doubt be made very 
economical, if only on account of its high 
speed and the consequent higher temperature 
of its cylinder walls; but it was more sus- 
ceptible to derangement from careless use, and 
if a breakdown of any part should occur the 
results were more disastrous than in a slow 
speed engine. Water in particular was a source 
of the greatest danger and a separator was 
therefore usually fitted to this class of engine. 








Measurement of High Temperatures. 





The Chemiker Zeitung gives some extracts 
from a paper on this subject by Herr L. Hol- 
born and Herr W. Wien (Wied. Ann. Phys. 
hem., 1895.-LV1., 360). 

There are three methods by which high tem- 
peratures may be measured. The first uses an 
air thermometer of refractory material ; the 
second depends on the change in the resistance 
of a platinum wire with change in tempera- 











led to the success of the modern moderate 





ture ; and the third is based on the employ- 





ment of a thermocouple of difficultly fusible 
metals. The air thermometer method was 
valueless until recently, as suitable vessels 
could not be made. But now they are pro- 
duced from some refractory clays, and permit 
of measurements of temperatures up to 1,500° 
C. (2,732° F.) The results are, however, vitiated 
by the effects.of capillarity in the interior of 
the vessel. 

The resistance method has some great disad- 
vantages. At high temperatures the absolute 
resistance generally increases constantly ; but 
the coefficient of the temperature diminishes 
very irregularly. The presence of free hydro- 
gen also effects the resistance, and the wire 
must therefore at least be calibrated before and 
after use. The third or thermopile method has 
proved the best. The most favorable circuit 
consists of platinum, and an alloy of platinum 
with 10 per cent. of rhodium. The increase in 
the electromotive force of such an element is 
exactly proportional to the temperature. No 
substance except carbon affects the constancy 
of the Ee and temperatures up to 1,600° 
C. (2,912° F.) can be measured by it. 








The Market for Gas Securities. 

The mess at Albany is seemingly quite nasty 
just now, what with the acetylene juggle and 
the favorable reporting to the Senate of the 
Sullivan cut-rate bill for New York city. Be- 
tween these disturbing influences the quota- 
tions for city gas shares suffered sharp declines, 
Consolidated going to a minimum of 148, and 
although it recovered somewhat, it is still weak 
and uncertain, to-day (Friday) the bid and ask- 
ing rates being 149} to 150}. We have no hes- 
itation in saying that it is cheap, for our read- 
ers ought to remember that the ** favorable r. - 
porting” of a bill to the Senate from a 
committee is quite a way from the signing of 
the bill by the Governor. All other city gas 
shares are lower, although Mutual is 225 bid. 
Brooklyn Union shares are 83} to 85, and the 
bonds are 104% bid. Chi gas is absolutely 
lifeless, but it looks a real good thing at the 
market, 65 to 653. Consolidated, of Baltimore, 
notwithstanding the fusilade of threatened ac- 
verse legislation, holds up remarkably wel). 
Consumers, of Jersey City, is strong, at 81 bid, 
as indeed are all the New Jersey gas shares, 
which stren largely fam 6 from the 
knowl that no change will be made this 
year in the gas laws. Lacledes are strong.o1 
the belief that the Supreme Court of the U. S. 
will render a decision favorable to the Com- 
pany. The decision ought to be out in a day 
or two. San Francisco gus has recently scored 
a sharp advance and is now iu good demand, 
at 814 to 82. The rise is based on the te ief 
that an agreement has been reachel between 
the Company and the local Edison combina- 
tion. 








Gas Stocks. 





Quotations by Cochran & Close, Brokers and 
Dealers in Gas Stocks. 


35 Watt St... New Yor Crry. 


Marca 23. 


( All communications will receive particular attention. 
¢@™ The following quotations are based on the par value 
of $100 per share. 


N. Y. City Companies. Capital. Par. Bid. Axked. 
Consolidated ........+seee0+ $35,430,000 100 119% 150% 
Comtral .....ccccosccccveccsed 500,000 5 150 ia 

OM i cesslertecede 220,000 .. 100. 
Equitable........+sesseseees 4,000,000 100 25 212 
Bonds, 6S. .....s+seeee06 1,000,000 1,000 15 
“ Ist Con. 5’s....... 2,300,000 1,000 114 ‘. 
Metropolitan Bonds 658,000 ve 108 = 112 
Muttatal......sccccccccccveges 8,500,000 100 «= 235 

O° BOS .occcc. seccce 1,500,000 1,000 100 12 

Municipal Bonds.,.......... 750,000 ‘ 
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NortherM ..sssseceeeseseoeee 150,000 50 79 804g 
“ bageksdwse 150,000 1,000 a 98 
New York and East River., 5,000,000 +100 8644 «87% 
Preferred. ...ssse+sse0e 2,000,000 100 73 vi) 
Bonds Ist 5’s....... seeee 8,500,000 1,000 9844 100 
* 1st Con. 5’s...,... 1,500,000 G 861g 8814 
Richmond Co., 8. I. ......+° 348,650 BO 50 es 
“ Bonds....... 100,000 1,000 a - 
Standard.....sscceceesseeees 5,000,000 100 7% 7% 
Preferred.  ssee--eee 5,000,000 100 107% 100% 
Bonds, ist Mortgnge, 5's 1,500,000 1,000 109 ill 
Yonkers ..sccccessecess 299,650 50 112 
Out-of-Town Companies. 
Brooklyn Union . coeserseee 15,000,000 100 8844 8S 
Bonds (5's) 15,000,000 1,000 104% 1054 
Bay State....sesceesesees 5,000,000 50 2ACi«BG 
“ Bonds... + 2,000,000 1,000 “a 30 
Boston United Gas Co,-- 
ist Series 8. F. Tres... .7,000,000 1,000 ie 80 
2d bs we .. 8,000,000. 1,000 54 O58 
Buffalo Mutual............. 750,000 100 125 a 
La Bonds....... 200,000 1,000 95 100 
Central, San Francisco..... 2,000,000... 95 a 
Chicago Gas Co..... seseeeee 25,000,000 100 65 6544 
Chicago Gas Lt. & Coke Co. 
Guaranteed Gold Bonds. 7,650,000 1,000 4 9414 
Columbus...... 1,069,000 65 
Ist Mortgage... Daeabeicades 1,085,000 4 oa 96 
Consumers. Jersey City.... 2,000,000 100 81 ; 

“ TS igicsese 600,000 1,000 101 104 
Cincinnati G. & C. Co Viesene 7,000,000 100 208 # 
Consumers, Toronto........ 1,600,000 5 «184% «187 
Capital, Sacramento........ 500,000 oe ee 41 

Bonds (6°8).......+005-. 150,000 ae mn ; 
Consolidated, Baltimore.... 1,000,000 100 57 58 
Mortgage, 6's....... os 3,600,000 10 = 107% 
Chesapeake, ist 6's. 1,000,000 oe 
Equitable, ist 6's. ...... 910,000 
Consolidated, ist 5’s........ 1,490,000 - 
Detroit .....66 cece. seeeeee 4,000,000 oe 29 
“ Con. Bonds... 4,312,000 71% 7 
Equitable Gas & Fuel ‘Co., 
Chicago, Bonds........... 2,000,000 1,000 .. 101 
Fort W@yne ......+.eess++++ 2,000,000 79 81 

Ks Bonds....... ++» 2,000,000 7” ow 95 
HartSepGsscescrcccsccccscces 750,000 25 a6 145 
Indianapolis...... ..... seees 2,000,000 140 145 

- Bonds, 6’s...... 2,650,000 b, 20444 106 
Jersey City......... eonnee 750,000 2 86180 re 
Lafayette Gas Co., Ind..... 1,000,000 100 85 90 

DOMES a dicedine cece sicece 1,000,000 1,000 90 4 
LOWER ads scveses sevccee 2,570,000 50 : 130 
Laclede, St. Louis .......... 7,500,000 100 28 2ALg 

po Te Te 2,500,000 100 #2 88 

DORE ccs cccccce voce +++» 9,084,400 1,000 95 
Little Falls, N. Y........+++ 50,000 = 100 100 

BORER ccochess coecece eee 25,000 a 100 
Montreal, secseseeee 2,000,000 100-00 ¥ 
Newark,N, J.,GasCo....... 1,000,000 i 

Bonds, 6°8 .........+02+. 4,000,000 ‘a 123 
New Haven........sseeee002 1,000,000 % 2 
Oakland, Cal...........000+ + 2,000,000 1614 

= Bonds........4 750,000 és 
Peoples Gas Lt. & Coke Co., 

Chicago, 1st Mortgage... 2,100,000 1,000 .. 108 

2d 2,500,000 1,000 104 10 

Peoples, Jersey TE 500,000 50 ~ 1% 

POOHEEE, Bi Dicceccccscvcce — sveses 25 99 #86102 
Rochester Gas & Elec. Co 2,150,000 50 = 

Preferred...........++++ 2,150,000 50 88 wi 

Consolidated 5’s........ 2,000,000 ws 8% «0 
San Francisco, Cal. ........ 10,000,000 100 81% «82 
St. Paul Gas Light Co...... 1,500,000 100 70 7046 

ist Mortgage, 6's........ 650,000 88 90 

Extension, 6’s.......... ° 600,000 ea ie 

General Mortgage, 5's 2,400,000 . 88 90 
Syracuse, N. Y. ...........- 500,000 5 ia 
Washington, D. C........... 2,000,000 0D WO - 
Western, Milwaukee........ 4,000,000 100 65 68 

Bonds, 5’8..........+++. — 3,556,000 ~ 838 90 
Wilmington, Del...........+ 500,000 5 «618 = =6190 

° ? 
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DIVIDEND NOTICE. 





Orrick oF WELSBACH LiGHT Co., t 

DreExeEt Buiipine, Pura., March 11, 1896. { 
The Directors have this day declared a dividend of twenty 
(20) per cent., payable on March 24, 1896, to stockholders of 
record at the close of business March 14. Checks will be 

mailed. EDWARD C. LEE, Treasurer. 


Position Wanted 


As Superintendent of Gas Works or 
Gas and Electric Light Works. 


Has been in the emplo: eter ae tan th eoiex J. ht 
Com any as Superintendent for cas last 1 i +4 





prac le! rstanding the li Hs out 
and erection of plant and coal and water gas. 
Best of references. Address Cc A JL ER, 
1084-4 x 142, _N 
= 





POSITION WANTED 


As Supt. or Manager of a Gas Works or 
Gas and Electric Light Works. 
Fifteen years’ experience as Manager of Gas Works and six 
ears Gas and Electric Light Works. Good reasons for wish- 


n ene present em: loyment. 
foas- A “Y. B.,” care this Journal. 





FOR SALE, 


‘Four Purifying Boxes, 8 ft. by 8 ft., 


with 6-inch Center Valves and | | aes in good order. 


HOUSTON GAS LIGHT CO., 
Houston, Texas. 


FOR SALE, 
Two 10-in. Smith & Sayre Exhausters. 
Four Purifying Boxes, 10 ft. by 16 ft., with 
10-inch Connections. 


SPRINGFIELD GAS LIGHT CO.. 
Springfield, Mass. 


1085-10 











1084-4t 








Gonsulting Engineer. 


An experienced and competent Engineer, versed 
in all details relating to the manufacture and distribution of 
gas, will act as Consulting Engineer to a few more companies. 
Concise, accurate, and up to date methods employed, insur- 
ing economical operations and increased dividends. Terms 
moderate. Address “A. B. H.,”’ care this Journal. 





D. M. STEWARD MFG. CO., 


CHATTANOOGA, TENN. 
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HE ANDERSON S3trying tim 


Y Pipe Cutting Tool 








Peerless Patent 
Improved Gas Bag 


UNIFORMITY 
GUARANTEED. (9 


2. CoM OSA 





These Gas Bags are used to stop the flow of gas while re 
pairing or making alterations in gas mains. There have been 
numerous cases of workmen being badly injured, and some- 
| times fatally, by the escape of gas resulting from the burst- 
jing of a bag, and our patent improvement is designed to 
| obviate such calamities. The indicator A shows unerringly 
| when the bag has been sufficienty inflated to pack the main, 
|and when the pumping should be stopped. Our Bags are 
| made of a rubber stock especially prepared to admit of great 
| distension, and to resist the action of Oils, Gases, Naphtha 
Discounts. and other residuum in the mains, and they are made with 

lapped joints, which adds greatly to their strength. 
iy Gas Bag, each, om - ~~ Gas Bag, each, $5. i 


The Mica Mfg. (o,f: : : Bt * #8 
ao Hae | Peres Rubber Mig, Co 


No. 88 Fulton St., 
N. Y. City. 16 Warren St., N. Y. City. 


Mica Canopies 
AND CHIMNEYS 


For Welsbach Lights. 


Send for Catalog and 











For Cutting Cast, Wrought 
Iron, Gas & Water Pipes. 
WM. ANDERSON, 


fie 425 Meridian Street, 
East Boston, Mass.. or 


WALDO BROS., 


88 Water Street, Baston, Mass. 


Made in all sizes. 


Will cut fron 2 in. to 24 in. 





THE HAZELTON on porcupine 





WATER TUBE BOILER. 


The Best Boiler in the World, and the Cheapest per Square Foot 
of Heating Surface. 


Unequaled for the Economical Production of Very Dry Steam. 


WE GIVE Liberal Capacity, Highest Efficiency, Absolute Safety and 
Thorough Workmanship. 
WE SOLICIT the Critical Examination of the Mechanical Profession 
and the Steam-Using Public, and Your Trade. 


Send for Catalogue and Reports of Tests. 


The HAZELTON BOILER GOMPANY, 


Sole Proprietors and Manufacturers, 


Tele, “ibs-isth Se,"New York. GEN'| Office, 716E. 13th St., N.Y., U.S.A. 














Davio Leavitt Houau, 
26 CORTLANDT ST., N.Y. CITY. 


Consulting Engineer. 


Investigations and Appraisals. 
Designs and Estimates. 


Contractor. 


Machinery and Structures. 
Gas and Water Pipe. 


Special Agent for Selling & Purchasing. 














SREEN Fines. D 


Steam Engine Works. 


Established 1874. 
MANUFACTURERS OF 


Greenfield Stationary, Portable and Yacht 
ENGINES AND BOILERS. 


Also Horizontal, Automatic and Variable Cut-off Engines. 
Sizes from 3 to 75 Horse Power. 


Also Vertical and Horizontal and Marine Boilers. 
Steam Pumps and Adams’ Crate Bars. 


W. G. & G. GREENFIELD, - ~+ EAST NEWARK, Ni. J. 
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cntiresr IMPROVEMENT IN GAS LIGHTING 


Has been made by 


WILDER’S VOLUMETRIC GOVERNORS. 


They control the pressure at the burner, and deliver the quantity for which they are set regardless of high 
or low pressure in the supply. 
WELSBACH LIGHTS are fully ones. and the governors soon pay for themselves by preventing the breaking of 
mantles and chimneys. Thousands are already in use, Srders may be given to the Welsbach Co., or sent to ourselves. 


THE WILDER MANFG. CO., - 816-822 Cherry St., PHILADELPHIA. 
©0080 0000 000000000008 0000 00000008 0000800808 0000 000000008008 00088000008 


HERMAN POOLE # Chemieal Engineer, Js ©. GRANGER =aiiriinn 

















323 West 34th Street, N. Y. City, Mantr. of ” PAT. 
_ GAS m END CAS 
Makes a Specialty of STOVE m TUBE. 
TUBING. a Taing. 
PURIFICATION ——e spain oe. 


Anh the Utilization of Waste Products in Gas Manufacture 582 to 588 Hudson Street, New York City, 


G. C. W. HUNT COMPANY. susto's | PRESSURE GAUGE 


COKE CARS for Gas Works, For Continuous Records of 


TIP CARS for Carrying Ashes, S Gas P 
CHARGING CARS for Bringing Coal street Gas Pressure. 
Simple in Construction, 


from the Storage Bins to Boiler 
Room and Retort Houses. | - By oe ny. in Operation, 


INDUSTRIAL RAILWAYS Pully Guaranteed. 
Specially designed for handling material Send for Owewdare. 


in and around THE BRISTOL CO. 
THE HUNT TIP CAR. Gas Works, Coal Yards, Factories, Etc., Etc. Waterbury, Conn. 


45 BROA DWAY, ii Fe NEW YORK, __ ®ived Medal at World's Columbian Exposition. 


THE LITTLE GIANT (improves towe) GENERATOR. 


The Most Economieal, Efficient and Reliable 


WATER GAS APPARATUS 
In the World:-for Small to Medium Works. 






































Can be put into Coal Gas Works at a price the interest on which will not be so much as their present. repair account. 

This Generator is now in use in nearly every State in the Union, and everyone using it will recommend it to you. 

It makes a faultless gas from whatever gas-producing materials are cheapest in the locality where required, using hard coal or coke 
in connection with Lima crude or any other crude petroleum or its distillates, including Naphtha of any specific gravity. 

I build these Generators with any required capacity, from 3,000 cubic feet per hour upward. 

In more than one half the gas works in the country the ‘Little Giant” will enable one man to easily make, in five hours, all 
the gas needed for the twenty-four hours. 
_\ If gas coal is very cheap and anthracite coal and hard coke very expensive with you, put in a Little Giant Generator, as many others 
have done, to use up your surplus coke, and to rush up your holder when hard pressed. 
‘\ All work and results guaranteed. 


Contraets Taken aa Entire Works and i Special A Attention Given to Holders. 


‘ 





A. M. SUTHERLAND, - = = -No. 136 Libede Street, N. Y. City. 
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Send for New Catalogue, Just Issued. 
















Everything in the 
Line of Gas Appliances 


Write for Quotations 
on Brass Fittings of all 


for kinds. We carry 
Heating, Cooking Meter and Service Cocks, 
and Independent & Hose Cocks, 


Manufacturing Purposes. Gas Tubing, etc. 


PLEDDRELELVLALL' 





Vbyepeadernyds 
rn 


~~ 


THE NEW VULCAN FAMILY RANCE. 


WILLIAM M. CRANE & CO., 


Factory, 447-453 W. 14th St. Office, 838 Broadway, N. if City. 


Fie King Gas stoves and Ranges. 


BEST IN THE WORLD. 

The accompanying cut shows our New 
Table Gas Range, which is listed at only 
$12.00. This is the Gas Stove to sell 
to the majority of people, who hesitate 
about paying out very much money for a 
large Gas Range. 

We have gotten out more new pat- 
' terns than any other manufacturer of 

Gas Stoves in the sik 





















Send for New Catalogue, Just Out. 


« A. WEISKITTEL & SON, « 


“BALTIMORE, MD. 
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The Improved 


Welsbach Light. 








No. 34 Burner, with Nos. 10 and 43 Shades. 


Welsbach Commercial Company, 


Drexel Building, 


PHILADELPHIA, PA. 


No. 34 Burner, with No. 74 Shade. 


AMERICAN GAS COMPANY. 


222 South Third Street, Philadelphia, Pa. 


Owns, Operates, Buys and Leases Gas Works. 











ALSO UNDERTAKES ALL KINDS OF CONSTRUCTION WORK. 


Especially the Installation or Extension of Plants for the Manufac- 
ture of Gas from Caking Coal. 
The attention of Gas Managers is particularly called to the many improve- 


ments in this method of manufacture instituted during the past fifteen years, and 
the extremely low cost at present of Coal Gas. 





CORRESPONDENCE RESPECTFULLY SOLICITED. Address 





GEO. G. RAMSDEI.I., Gen’l Maner. 
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wM. W. GOODWIN, Prést. ©. N. GULDLIN, V.-Prest. & Treas. H. B. GOODWIN, Sec. ERNEST F. LLOYD, Asst. Sec 


THE. AMERIGAN GAS ENGINE GO., 


MANUFACTURERS OP 


The Double-Acting Gas Engine, 


Under the Patents of Griffin, and Dick, Kerr & Co., of London and Kilmarnock: 















XX 


Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power. 


For General Work and 
Isolated Electric Plants. 


Tandem 
Cylinder, 
{mpulse 
Every, 
Stroke. 

100 to 1,000 
Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 
steadiness. 


ESSENTIAL PRINCIPLE.—An impulse at each-end of piston; using half force to each impulse; doubling 
the steadiness ; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
rod works through stuffing box in front end of cy.inder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. All valves are of the poppet type. operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs. RECORD.—Successful and constant use in Great Britain for 


the past eight years, Address ww, GOODWIN, President, Lock Box 718, Philadelphia, Pa., or 
THE WESTERN GAS CONSTRUCTION. CO. Blirs. & Gen. Agts. Fort Wavne ina: 
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J EWEL GAS STOVES 


A few of the world’s best Gas Stoves. All prominent demon- 
strators of cooking use them. Nine-tenths of the Chicago apartment 
houses are furnished with the same 








One Name 
Covers All. 





52 Styles of Cookers. 
54 Styles of Heaters. 








A JEWEL CATALOG 
a IS WORTH THE ASKING. 


GEORGE M. CLARK & COMPANY, Makers, pHICAGO. 


Eastern Agency, 152-154 West 23d Street, N. Y. City. 

















Brav’s Patent “Enamel” Gas Burners. 


Bray's ‘‘Special” and ‘‘Adjustable” Burners 


Are the Cheapest, Most Economical and Most Durable in existence, and will, at 
their REDUCED PRICE, -save their cost in gas alone in forty hours’ use. 








Union Jet. Slit Union, Batswing. Adjustable. 


The ‘‘Specials’’ are made to Suit Low and High Pressures. The ‘‘Adjustables ”’ 
consist of two Burners screwed together, the sizes of which can be arranged 
to suit any Pressure and Consumption. For full description see Catalogue. 


See that ‘“‘Bray’s Special’’ or ‘‘Bray’s Adjustable”’ is stamped on each kind of Burner. 


ACETYLENE AND RICH OIL GASES.—We now make Burners suitable for use with these Gases. 
TO BE HAD OF DEALERS THROUCHOUT THE STATES. 


IN NEW YORK: E. P. Gleason Manufacturing Co., 181 to 189 Mercer St. Graham Anderson, 118 Walker Street. 
IN BOSTON, MASS.: Waldo Brothers, 88 Water Street. 
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CHAS. M. JARVIS, Prest. & Chief Engineer. BURR K. FIELD, Vice-President. GEO. H. SAGE, Secretary, FRANK L. WILCOX, Treasurer 


=BERLIN IRON BRIDGE CO. 


Engineers, Architects, and Builders of Iron and Steel Structures. 
































¥ r | ni 2 om —h 


(Ud 
° 
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Our two-thickness Corrugated Iron Doors and Shutters are the best fireproof door and window protection that is built. They are made with a 
heavy angle-ivon frame and two thicknesses of corrugated iron, the corrugations running in opposite directions, heavily banded 
and firmly riveted. For all ordinary exposures they furnish a reliable protection against fire from the outside. 





Write for Illustrated Catalogue. 


Office and Works, No. & Railroad Avenue, East Berlin, Conn. 











Avex. C. HumpPHRers, M.E., ArTuuRr G. GLascow, M.E., 
MANHATTAN LIFE BUILDING, CABLE ADORESS, 9 vicroria ST., 
(64 Broapwar,) LONDON & NEW YORK, LONDON, &. w., 
NEW YORK. HUMGLAS.”’ ENGLAND. 


HUMPHREYS &€ GLASGOW, 


CONTRACTING ANC CONSULTING 


GAS ENGINEERS. 


WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


THE MANAGEMENT OF SMALL GAS WORKS. 


ear £0... rR. HUMPHREYS. 
Frice $1. 


A. M. CALLENDER & CO., No. 32 Pine Street New York. 
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(Copyrighted, 1894, by the AMERICAN METER Co. 


AMERICAN METER CO. 


ESTABLISHED 1834, INCORPORATED 1863. 
NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 
SAN FRANCISCO. 























PUBLIC LIGHTING TABLE. 


APRIL, 1896. 





























Table No. 2. 
Table No. 1. NEW YORK 
FOLLOWING TIE CITY. 
MOON. ALL Nieart 
LiGHTING 


Day or WEEK. 


Light. | Extin- 


Light. |Extinguish.| | guish. 


} 
| 
6.50 pm |12.10 aM! 
6.50 1.2u0 | 





= 


¥ 
| 
5 | 


— 


ote 


2.20 
Lag} 3.00 
3.40 
4.10 
4.30 
4.30 
4.30 
4.30 
4.30 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 6.30 
4.20 6.30 
4.10 6.30 
4.10 6.30 
4.10 6.30 
| 4.10 6.30 
| 4.10 6.40 
4.10 || 6.40 
4.10 || 6.40 
26) No L. |NoL. || 6.40 
.|27\Nol.rM|NoL. _ || 6.40 
23\NoL. No L. | 6.40 
.|29) 7.26 pM|11.00 pm) 6.40 
. |30} 7.20 = =|12.00 || 6.45 


rn Oror wy 
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TOTAL HOURS LIGHTING 
DURING 1896. 





By Table No.1. | By Table No. 2. 

lirs.Min Hrs. Min. 
January ....220.40 | January. ...423.20 
Febraary...207.00 | February. ..367.40 
March 193.00 355.35 
April.... ...174.10 298.50 
May 164.00 wees eo -264.50 
June.... ...143.10 234.25 
dul¥. 3. . 142.10 243.45 
August ... 150.50 | August... - 280.25 
September ..163.00 | September. .321.15 
October. ...193.10 | Getober .. ..374.30 
November.. 207.00 | November ..401.40 
December. . 237.30 | December. .433.45 








Total, yr. .2194.40 | Total, yr...4000.00 
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P. H. & F. M. ROOTS Co., 


Connersville, Ind. 











Exhausters with Combined Capacity of 75,000,000 Feet per Day Sold Last Season. 














GAS EXHAUSTERS. BYE-PASS VALVES. 
AUTOMATIC GAS GOVERNORS. 
GAS VALVES. PIPE FITTINGS. 














New Design | | This Design 
of is Used 
Direct for all 
Connected — | Exhausters 
Engine from 
and No. 7 
Exhauster = to 
on Same No. 10, 
Bedplate. inclusive. 








Write for Illustrated Catalogue. 
Estimates submitted on application. 


P. H. & F. M. ROOTS CO. 


Connersville, Indiana. 





COOKE & CO., Selling Agts., 163-165 Washington St., N. Y. City. 
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THE UNITED 
GAS IMPROVEMENT CO. 


DREXEL BUILDING, PHILA.,, PA. 

































Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 











Standard ** Double Superheater”’ Lowe Apparatus, designed for the use of Naphtha, Crude Oil, or ““Distiliates,”” 


BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 








Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil. 
and Anthracite Coai, or Gas House or Oven Coke. 





PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THE WESTERN GAS 
CONSTRUCTION CoO., 


ENGINEERS and BUILDERS, 
L FORT WAYNE, INDIANA. 


Water Gas Apparatus... 
Improved Double Superheater Settings, 
Improved Single Superheater Settings, 
Special Designs for Small Works. 


Our apparatus is designed to use any grades of Oils or Naphthas, Gas House or 
Oven Coke, or Anthracite Coal. Results are Guaranteed. 


Coal Gas Apparatus .. . 


Agents and For FRED. BREDEL—Washers and Purifying System, Mouthpieces and Bench Castings. 











For CEO. SHEPARD PACE’S SONS—Walker Ammonia Concentrators and Sulphate Stills, 
Walker Patent Mouthpieces. 


Manufacturers-of THE WESTERN GAS VALVE, all Iron, Double Gate, 4 to 36 Inch. 
Purifiers, Condensers, Scrubbers, Street Main ‘Specials, Iron Roofs, Iron Floors, Oxide Elevators and Conveyer Machinery. 


Builders 





New York Office, 32 Pine Street, WM. HENRY WHITE, Engr. 


“<= (NEW YORK MARINE PAINT CO. 











LUDLOW VALVE MFG. G0.,|. - Stecessoxs to eo 
MANUFACTURERS OF - $e 5 an, sy Le 
VALVES, | Bf at % 
Double and Single Gate, 4 in. to 72 in., outside and 











inside Screws. Indicator, etc., for Gas, _ MANUFACTURERS 0 OF Se 


“=g= . PAINT =" Holders 


And all Ironwork about Gas Works. 
POU CHR HE Psi, N. WY. 


CHAPMAN: VALVE MANUFACTURING CO., 


MANUFACTURERS ‘OF 


~ Valves end bate for: Gas, Ammonia, Water, Ete. 


- Also, Cate Fire Hydrants with and witnout Independen 
~-Nozzle Valve. _ All Work. Cuaranteed. 


. Works & Gen’l Office, Indian Orchard, Mass, Treasurer's Office, 72 Kilby & 112 Milk Sts., Boston Mass 
“) Ctricago Office; 24 West Lake St.- New York Office. 28 Platt St. . — 
~ St. Louis Office, L. M. Rumsey Mig: Co.. 810 North Second St 


7 ~~ GASHOLDER TANKS AND |The Gas Engineer's 
irre v, ar We ad Fin aytens, (GAS WORKS MASONRY COMPLETE | Laboratory Handbook. 


‘| Plans prepared and Batimatés furnished at short notice. By JOHN HORNBY, F.1.C. 
OFFICE AND WORKS: 


088 to 954 River St. & 67 to 83 Vall Av. J. P. WHITTIER, Price, $2.50.. 
TROY WN Y. 70 Rush St., Near Division Ave., Brooklyn, N, ¥.| A. M. CALLENDER & CO., 32 Pine Street N. Y. City 











SEND FOR CIRCULAR. 
SEND FOR CIRCULAR. 
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NATIONAL GAS» WATER Go., 


218 La Salle Street, Chicago. 
Builder and Operator or Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus. 


TESTED BY TWO YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 





Pians and Estimates Upon Application .__ 





IRWIN REW, President & Treasurer. 


N. A. McCLARY, Secretary & Gen’l Manager. 


E. E. MORRELL, Engineer. 








CONNELLY IRON SPONGE AND GOVERNOR C0,, 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 





Saves money, saves labor, and is the most efficient purifying material ever offered as a 
“TRON SPONGE.” po . 


substitute for lime. 


We guarantee a large saving, both in cost of material and labor. 





AUTOMATIC 
GOVERNOR. 


OVER FOUR HUNDRED NOW IN USE! 
WILL PAY FOR ITSELF WITHIN A YEAR! 


NO WORKS COMPLETE WITHOUT IT! . 
ITS SERVICE SECURES PERFECT DISTRIBUTION. 
REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 


iT 18 THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





STEAM JET 
EXHAUSTER. 


Designed particularly for small works. 
Compensator and Bye-Pass Valves in the most compact form possible. 
little space; uses very little steam ; 
10 to 15 per cent. No works too small to use them profitably. 


Combines 


Exhaust Tube, Steam Governor, Gas 
Occupies but 


saves formation of carbon in retorts; increases yield 





Prices given on all our specialties, delivered at any point in the United States. 


Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO., No. 365 Canal St, New York. 








Practical Photometry. DOUGLAS’ FERRIC OXIDE TRON MASS 


A GUIDE TO THE STUDY OF THE 


MEASUREMENT OF LIGHT. 
By William Joseph Dibdin. 
Price, $3.00. 


A. M. CALLENDER & CoO., 
32 Pine Street, N. Y. City. 





BOOXKS. 


DISTILLATION OF COAL TAR AN. 
AMMONIACAL LIQUOR. 
By Gores Lounaz. Price $12.50. — 


A TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND CANNELS. 

By Davm A, Granam, §8vo., Cloth, Price $3. 

Orders for these books may be sent to this office. 


Ae M. CALLENDER & 00., 
32 Pine 82., N.Y. Orry 








For Gas Purification - 


Is a superior natural Hydrated Oxide of Iron. | 


Will give a higher purification per bushel than 
iny Other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 
a saving in freight, leaving the consumer to 
furnish the diluent at a nominal cost. It is now 
used by the largest gas companies in the West. 


Full information, with references to many users, and prices 
delivered in any locality, furnished on application to 


H.W. Douglas ("cts compecy’) Ann Arbor, Mich. 





For Gas Purification. 
| Acts immediately, and more efficiently 


| 
than any other purifying agent 
now in use. 


Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 





Greenpoint Ave. & Newtown Creek, Brooklyn N.Y 














The American Gas Engineer 
and Superintendent's Handbook. 


By WM. MOONTEHY. 


880 FPases, 


A. M. CALLENDER & CO., 32 Pine St., N. Y. 





Ewll Gilt DMiorocco. 


Price. $8.00. 
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amperes PRERARINS & GO,, «sums 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES ACENTS FOR THE FOLLOWING 


Standard Gas Coals = Cannel. 
Ocean Mine Youghiogheny Gas Coal, 


From Ealtimore. 


Clinch Valley, ThackersLogan Gas Coals 


From Norfolk, _~ 


Old Kentucky Shale and 0. K. Boghead, 


From Kentucky, 























The Most Valuable Enricher Now Obtainable. 
Second Only to the Celebrated Australian Shale. 











Cargo Shipments from New York, Philadelphia, Baltimore and Norfolk. 


Single carloads or more delivered at any required point in the United States or Canada. 








BERWIND-WHITE COAL MINING COMPANY'S 








Ocean Westmoreland Gas Coal. 


Offi ‘ STRIGTLY High Grade..... 

sane Carefully prepared. 

588 Broadway, New York. For Gas Making or 
Betz Building, Philadelphia, Heavy Steaming. 








Goal Tar Genealogical Tree 


MR. T. VINER CLARKE, of London, Eng.,. having compiled a novel Chart or Map illustrating the various 
CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a —_ cal Tree, including all the products discovered to date _ total number amounting to near 700), offers for sale a 
limited number c copies in Colors, mounted on Linen, ‘with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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GAS ENRICHERS. 


GAS COALS. GAS COALS. 





The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COrF: :E. 


Clarksburgh, Harrison Co., West Va. 
- Lecust Point, Baltimore, Md. 
44 South Street, Baltimore, Md. 


+ aanwns, } BANGS & HORTON 
60 Congress St.. Boston 


MINES, - 
WHARVES, - = 
OFFICE, * = = 


ROUSSFL & — 
71 Broudway. N. Y 


HENRY G. SGHEEL, 


Tide > Sales — and Shipper at High Grade cecinaink 
and aS oughiogheny, an Virginia 
Thoroughly belcoinel 


GAS COATS. 


Superior —— Gas Cannel, Connellsville eee Mountain 
learfield and Cumberland Vein 
Steam and Smithing Coals. 


Room 176, Washington Building, No. 1 Broadway, N. Y. City. 








— PE —— 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened «Prepared for Gas Purposes. 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 
Room 720, Reading Terminal Building, Phila., Pa. 
Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 








“WILBUR H. TOWNSEND, 


BROKER AND DEALER IN 


Naphthas, Gas and Fuel Oils and Crude 
Petroleum for Gas Companies. 
Room 164, 29 Broadway, N.Y. City, 


KELLER ADJUSTABLE 
COKE CRUSHER. 


Simple, Durable. Will 
ush any Size Desired. 

Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co , 











aa 


Columbus, Ind. 
Correspondence Soiicited. 


GREENOUGH’S 


“DIGEST OF GAS CASES,” 


Frice, 3538.00. 











This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most cor 
plete. Handsomely bound. Orders may be sent 


Ae M. CALLENDER & CO., 32 Pine St., N.1 


EpmunND H. McCuuLouana, Prest. Cuas. F. GODSHALL, Treas. H. C. ApDAms, Sec, 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





PoiInTs OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAK®), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa 


THE SUN OIL CO. 


OHIO CRUDE OIL, 


38 to 41 Degrees Gravity. 








| Foteodo, So. and Pittsburseh, a. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Correspondence Solicited. ~ 


GAS OIL. 


‘26 Broadway, New York City 









































474 


American Gas Light Fournal, 





Mar. 23, 1896. 








RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK, 





Cuas. E. Grecory, Prest. Davin R. DaLy, V.-Prest. & Treas. 
H.D. Asatperay, Sec 


),H, GAUTIER & COMPANY 


CORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St., Brooklyn, N.Y. 








Fire Brick, Gas Retorts, 


‘Gas Retorts, 


LACLEDE FIRE BRICK MFG. CO., 


ST. LOUIS STANDARD SEWER PIPE. 
Blast Furnace and Oupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 

OFFICE AND DEPOT 
901, 903, and 905 Pine Street 


8ST. LOUIS, MO. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON 8T., B.B., N.Y. 


TILES, FIRE BRICK. 





AND EVERYTHING IN THE FIRE CLAY LINE. 





ADAM WEBER, 


Proprietor, 


Manhattan Fire Brick and Enamele: 
Clay Retort Works 





Works, “Weber, N. J. 
Office, 633 East 15th St., New York. 





Modern Recuperative 
Furnaces 


AND 


Standard Fire Brick and Gas Retorts. 









CE TEER 


23 ST. 


Fine Brick 
AND 


Cray RETORTS* 















Works, 
LOCEPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Conestoga Bldg., Wood & Water Sts. 
PITTSBURGH, PA, P. 0. Box 373. 


Successor to WiIiTLtIAM GARDNER w@ SON. 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE GENCHES FOR THE U. 8. 








(ESTABLISHED 1856.) 
4 EXCELSIOR FIRE BRICK & CLAY § 
‘WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y 
BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 


HENRY MAURER & SON, 
ETORT WORK 
Clay Gas Ketorts, 

GEROULD'S IMPROVED REFORT CEMENT. 





A vement of great value for patching on mouth- 
pieces, making up all ‘work blast furnaces 
and ¢»polas. This cement is mixed ready for use. Economic 
and thorough in its work. to stick. 

PRI 


CE LIST. 
In Casks, Ln ee ind. 
In —_ 1€0 to 200 ee 


oe . 


Cc. L. GHROULD & CO., 
N. 3d & Prospect Avs., Mt. Vernon, N.Y. 
Western Agent, H. T. GEROULD, Centralia, Ills. 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Jaccard Building, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W KS 


Our immense establishment is now employed stinoth, en- 
tirely in the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the gbamsion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 





We have Greatly aa rd Recuperators. Coal o1 
Cake can he 1 a< Fue) in Furnaces, 








Taeo. J. Surrn, Prest. J. A. TaYior, Sec’y. 
A. Lama, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY a? 


LOCUST POINT BALTIMORE 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim: 
mney Tops. Baker Oven Tiles 12x 13x23 
and 


WALDO BROS., 88 WATER ST., BOSTON, MASS 
Sole Agents for New England States. 





16x 10 x2 








PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 
By WILLIAM JOSEPH DIBDIN. 


With Numerous Dlustrations. 





Price, $3.00. 





A. M. CALLENDER & CO., 32 Pine Street, N. y. City. 








Mar 23, 1896. American Gas Light Journal, 475 


FRED. BREDEL, CE. 


Goal and Water Gas Plants, 


OWN SYSTEM. 


































Recuperative Furnaces, Washers, Condensers, 
Purifiers, Purifying Machines. 





Gas Enriching Plants to Enrieh Coal Gas up to 24 Candle Power, and Making 
a White, Bright, Non-smoking Gas. 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 


No. 118 Farwvell Awenue, - - Milwaukee, Wis. 








decpcees secede A CONVENIENT Special Trays for Iron Sponge or Oxide of iron. 
Generator Gas Furnace! pinpep for the JOURNAL | CHURCH'S TRAYS a Specialty. 


Reversible, Strongest, Most Durable, Most Easily Repaired 





STRONG. | < \ 
SIMPLE | YL ARRNASS,. . 

CHEAP. | S \ \\\): \ 
HANDSOME. | RANT ARS \\, 



































( > Ue is 
Bay ph ee as 
(e) raise : go aha “SIO E h 
y) We ) le K4 | 306-310 Eleventh Avenue, New York. 
eT ee ((\ atieeiente | We also make the Cheapest and Strongest 
ao ana * | REVERSIBLE BOLTED TRAYS IN THE MARKET. 
ee ee = ea 82 Pinest., | 
eas « N.Y. cuy | Send for Circulars. 
= Zs) D i(z2€ | ; 
LEE ’s Ste Bl 
[== Farson’s am ower, 
aN _ FOR IMPROVING BAD DRAUGHT -IN BOILERS, AND FOR BURNING BREEZI 
P| OR. OTHER WASTE MATERIAL. 


1H. GAUTIER & C0.,- Jersey City, Wi] PARSON'S TAR. BURNER. 


Address as above, or D. D. FLEMMING, Jersey City, N.J. FOR UTILIZING OOAL TAR AS FUEL. 


AMERICAN. | ARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOlUER TUBES. 
GAS LIGHT JOURNAL. These devices are all first-class. They will be sent to anv responsible party for trial. No sale 


$3.00 per Annum. . unless satisfactory. “Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 


AM raaenr | H. E. PARSON, Supt.. 621 Broadway, N. Y. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, Boston Office, R’m 18, Vulcan Blig,, 8 Oliver st. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 























Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 
Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
: Special Castings of all Descriptions. 

















GAS ENGINEE SRING COMPANY, 


INCORPORATED, 
a Conestoga Building, PITTSBURGH, PA. 


MANUFACTURERS OF 





F. L. SLOCUM, Prest. 


Gas Works Machinery of all kinds, — } sais’ WOODS, Treas 


PATENTEE AND OWNER OF ~*~ 


PITTSBURGH WASHER-SCRUBBER, 


SOLE AGENT FOR 


FELDMANN AMMONIA MACHINE, 


For producing Sulphate, Aqua, Chloride 
and Concentrated Liquors. 


The Erection of Bi-Product Coke Ovens 
a Specialty. 
Faux System of Recuperative Benches, 











JAS. GARONER, JR. 
SOLE CONSTRUCTOR AND BUILDER. 


AMMONIA MACHINE. NEW SYSTEM HYDRAULIC MAIN. SCRUBBER. 


INCREASE YOUR PURIFYING CAPACITY 


BY THE USE OF THE 


“Crighton” Four-Box Center Seal Cap. 

















Having recently perfected and patented a Five-way Center Seal Cap, we are now in position to offer and 
recommend it to Gas Companies for increasing their purifying capacity at a moderate cost. 

With this Cap you can have all your Purifying Boxes in constant use, and where four boxes are in 
operation at one time, the capacity is increased one-third. 

Your present Center Seal can be used, and will only require’a new Cap. Under ordinary circum- 
stances the change can be made in one day, and will not necessitate the disturbing of your connections. 

Now is the time. to make the change, as the work can be done to good advantage during the 
season of your lightest output. 

For information and prices address 


KERR MURRAY MFG. CO., 


Manufacturers of Gas Works Apparatus and Holders, 
FORT WAYNE, IND. 
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sme HAYWARD &CO. 


BALTIMORE, MD. 
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POS: _-—— — 


























Triple. Double & Single-Lift PURIFIERS. 
GASHOLDERS. 

aa eR CONDENSERS. 
" Holder Tat 

A Scrubbers, 


ROOF FRAMES. 





Bench casings 
Girders. 7 





























Three Four-Lift Gasholders, each of 4,289,500 Cubic Feet Capacity, Erected in Chicago. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 








W. H. PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, 
President. Gen’! Mang’r & Treas. . Chief Engineer. 


The Economical Gas Apparatus Construction Co. , Ld. 


269 Front Street, East, - - Toronto, Canada. 





ENGINEERS AND BUILDERS 


OF THE 


Improved lowe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke. 


New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 


Catalogues, Plane and Eetimates Furn ehed upon Application. 











LOW# WATER GAS APPARATUS, MERRIFIELD-WESTCOTT-PEARSON SETTING. 
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{Frorene N, J. 
Foundries and Works: Florence, 


_ MANUFACTURERS OF 


CAST IRON PIPE 


SOLE MAKERS OF 


THE MITCHELL SCRUBBER 


~ (PATENTED) 








PURIFIERS, CONDENSERS, SCRUBBERS. 


THE HOPPER AUTOMATIC GAS GOVERNOR. 
SENCH WORK. PLATE GIRDERS. 
IRON FLOORS AND ROOFS. 





=~ RD. WOOD & CO. "=*Sn:.. 
400 Chestnut Street, PHILADELPHIA, PA. 


: BUILDERS OF 
Single, Double and Tripie Lifts, with or without Wrought Iron or Steel Tanks 
PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS 
CUTLER’S 


PATENT FREEZING PREVENTER 
FOR GAS HOLDER CUPS. 











THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 





+ HEAVY LOAM CASTINGS, DUNHAM SPECIALS, HY"RAULIC WORK 


LAMP POSTS, VALVES, ETC. 








ISBELL-PORTER CoO.. 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 








245 Broadway, New York Gity. —0rricts- Bridge & Ogden Sts., Newark, N. J. 








one 
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The Continental Iron Works, 


THOMAS F. ROWLAND, President, 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


{TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM. Y. TO GREENPOINT. 





BUILDERS OF 


Gas Hoolders. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


ae WE Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


Self- ‘Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 








ILLUMINATING GAS! 


Henry Disston’s Son’s Saw Works, Tacony, ’Pa. 


The Cheapest Gas Generating System in the World. 


Plans and Estimates Furnished. 


FUEL GAS! 


THE LOOMIS PROCESS. 


Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and 


BURDETT LOOMIS, - - Hartford, Connu,| 


To Gas Companies. 


We make to order CAP BURNERS to burn any amount 
under a stated pressure. Send for samples. 


Also, SERVICE CLEANERS, DRIP PUMPS, and STREET 
MAIN PROVING APPARATUS. 


co. a. GRE ROREBR, 
248 N. Sth 8t., Phila., Pa. 

























Mar. 23, 1896. American Gas Light Journal. 4.79 


GAS WORKS APPARATUS AND CONSTRUCTION. 














GAS WORKS APPARATUS AND CONSTRUCTION. 





H. RANSHAW, Prest. & Mangr. T. H. Braca, Asst. Mangr 
WiriiiaM SrTAcey, Vice-Prest. R. J. Tarvin, Sec. & Treas. 


THE STACEY MANUFACTURING CO 


Established 1851. 
Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ohio. 


epard Page's Sons, 


Sole Agents for 


The “Standard” Washer-Serubber, 


The Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still 
The Walker Self-Sealing Pressed Steel Mouthpiece Lids. 


The Berlin Center Valve. And Contractors for Ammoniacal Liquor. 
No. G9 Wall Street, New York City. 




















GEORGE R. ROWLAND, 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer. 


Drawings, Specifications and Estimates furnished for the con 
struction of new works or alteration of old works. Special 
attention given to Patent Office drawings. 


Uffice, No. 245 Broadway, N. Y. City. 





H. C. SLANEY, 
Gas Hmneoineer 


466 Sixth Street, Brooklyn, N. Y. 


Plans, Specifications and Estimates furnished for New 
Works, Alteration or Extension of Old Plants. 





T. G. LANSDEN, 
Consulting and Contracting Gas Engineer 


Estimates, Plans and Specifications for New Works (Coa 
or Water Gas), and for Extensions or Alterations. 


Room H, 108 N. 4th St., St. Louis, Mo. 













WM. HENRY WHITE, 


No. 32 Pine Street, - - - New YorE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited 
Plans and Estimates Furnished, 
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LAUREL IRON WORKS, 





seco eeewseeees 


Single or Telescopic. 


Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


—«« Gasholders=- 


With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 











JAMES R. FLOYD & SONS, 


Successors to HERRING & FLOYD, 
Oregon Iron Works, 


West 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Regenerative and Half Regenerative Furnace 


rt Lids, Hydraulic Hoist Purifier Carriage, Crosses, 


Crosses, Tees, fends, 


densers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD'S. GAS SCRUBBING AND ENRICHING APPARATUS. 


In useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R. I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 


HEARNE CENTER SEAL, Operating One, Two, 


Premium Awarded, World’s Columbian Exposition. 


Three or Four Boxes. 








SCciENTIEIC BOoOoOoK Ss. 





GAS MANUFACTURE, by William Richards. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 

TECHNICAL GAS ANALYSIS. $3. 

GAS CONSUMER'S HANDYBOOK, by Wm. Richards, C.E. 
20 cents. 

PRACTICAL TREATISE ON HEAT AND VENTILATION, 
with Special Relation to Iluminating, Heating and Cook- 
ing by Gas. By E. E. Perkins. $1.25, 

CHEMISTRY OF ILLUMINATING GAS. By Norton H. 
Humphrys. $2.40. 

PRACTICAL TREATISE ON HEAT By Thomas Box. 2d 
edition. $5.. 


Measurement of Light. By W. J. Dibdin. $3. 

CHEMICAL TECHNOLOGY: Vol. 1., Fuel and Its Appli- 
cations, $5. Vol. Il., Lighting, $4. 

IRONWORK : Practical Designing of Structural Ironwork. 
By H. Adams. $3.50. 

GAS Nae =e : — Arrangement, Construction, Plant and 
Machin 

mae psi FOR MECHANICAL AND — 

POSES. By E. A. Brayley Hodgetts. $2.50. 


COAL, SPONTANEOUS COMBUSTION OF. By Thomas 
Rowan, C.E. $2. 


COAL: Its History and Use. By Prof.Thorpe. $3.50. 
THE GAS WORKS OF LUNDON. By Colburn. 60 cents, 


The above will be forwarded by 


receipt of order. 


HEAT A MODE OF MOTION. By John Tyndall. $2.50. 


THE MANAGEMENT OF SMALL GAS WORKS. sed! 
C. J. R. Humphreys. $1. 


MANUAL FOR GAS ENGINEERING STUDENTS. By D. | 


Lee. 40 cents. 
THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 


AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold. $2. 


DIGEST OF GAS LAW. $5. 


DISTILLATION OF COAL TAR AND AMMONIACAL 
LIQUOR. By Geo. Lunge. New edition. $12.50 


| A TREATISE ON THE COMPARATIVE COMMERCIAL 
PRACTICAL PHOTOMETRY: A Guide to the Study of the | 


VALUES OF GAS COALS AND CANNELS. By D. A. 
Graham. $3. 


THE Eg td eae aEaIneee AND SUPERINTEND- 
By William Mooney. $3. 


A cans soon OF hs Mi CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


ILLUMINATING AND HEATING GAS. By WaBurns. $1.50 
HANDBOOK FOR MECHANICAL ENGINEERS. By H. 
Adams, $2.50. 


TREATISE ON MASONRY CONSTRUCTION. Baker. $5. 


GAS ENGINEER’S LABORATORY HANDBOOK. By Jno. 
Hornby, F.LC. $2.50. 


GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. 
50 cents. 


PRACTICAL PLUMBING. By P. J. Davies. $3. 





| AMERICAN PLUMBING. By Alfred Revill. $2. 


CEMENT ; A Manual of Lime and Cement, their Treatment 
and Use in Construction. By A. H. Heath. $2.50. 


ELECTRICITY. 


INDUSTRIAL PHOTOMETRY, with SI 
Electric Lighting. By A. Palaz, Se 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, a Storage and Distribution. By 
Philip Atkinson. $1.50. 


= TRANSMISSION OF ENERGY. By G. Knapp. 


1 Application to 
$4. 


ELECTRICIAN'’S POCKETBOOK. By Monroe and Jamie 
son. $2.50. 


MAGNETISM AND ELECTRICITY. By J.Overend. 40 cis. 
DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ge get FOR AMATEURS. By E. 
Hospitalier. $2.50. 


PRACTICAL MANAGEMENT OF DYNAMOS AND MO- 
TORS. $1. 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHT FITTING. $2. 
PRACTICAL ELECTRICITY. $2.50. 
ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, Its erry, Sources and Applications. By 
T. Sprague, M.LE:E. $8. 


express, upon receipt of price. If sent by mail, postage must be added to 
above prices. We take especial pains in securiag and forwarding any other Works that may be desired, upon 


A. M. CALLENDER & CO., 32 Pine Street, New York. 


All remittances should be made by check, draft, or post office money order. 
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GAS AND WATER PIPES, 


GAS METERS, 





THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water: Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pigy 
and Specials, Architectural Castings, Building Culumns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS 
Columbus, Ohio. 














Cast Iron Pipe 
For Natural or 
Artificial Gas, 
Flange Pipe, 
Electric Light Posts. 


WATER & GAS PIPE 





The Addyston 
Pipe & Steel Co., 
Cincinnati, O. 


The Chemistry of 
Illuminating Gas. 


By NORTON H. HUMPHRYS. Price, $2.40. 
A. M. CALLENDER & CO., 32 PINE 8t., N. Y. Orry. 











WARREN FOUNDRY 


LES 


Established 1856. 


CAST IRON 





AND MACHINE CO., 


Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


WATER AND GAS PIPE, 


FRoM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, eto., etc 





M. J. DRUMMOND, 


SPECIAL CASTINGS AND LAMP POSTS. 
Office, Corbin Building, 192 Broadway, N, Y. 





GEORGE ORMROD. Mangr. & Treas., Emaus, Pa. 
JOHN DONALDSON, Prest., Betz Bidg., Phila., Pa 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA 


MANUFACTURERS OF ' 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 


Also, FLANGE PIPE, LAMP POSTS, Etc. 





JOS. R. THOMAS, 


No. 32 Pine Street, N.Y. City 


CONSULTING AND CONSTRUCTING 


(as Engineer and Contractor. 


PLANS, SPECIFICATIONS AND ESTIMATES FURNISHED. 


Contracts taken for all Appliances 
required at a Cas Works, 


Either for New Works or Extensions to Old Plants 








Management of 
Small Gas Works. 


By C. J. R. HUMPHREYS. Price, $1. 


A. M. CALLENDERB & CO., 32 PINE Sr., N. Y. City 


The Gas Engineer’s 
Laboratory Handbook. 


_ By JOHN HORNBY, F.LC. Price, $2.50. 





A. M. CALLENDER & CO., 32 Prive Sr., N. Y. Crry. 








1894 DIRECTORY 1894 


OF - aesinnaneen whee cieatnetaraie satecitaets COMPANIES 


Price, 


A. M. CALLENDER 


& CO. 


$5.00. 


No. 32 Pine Street. New York. 








METRIC METAL COMPANY, 


MANUFACTURERS OF 


DRY GAS METERS 


For all Kinds of Service. 


ALSO MAKERS OF THE 


MATCHLESS GLASSICG GAS COOK STOVES AND RANGES. 


Send for ’96 Stove Catalogue. Factory at Hrie, Pa. 
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INATIIANTIEL TUEIS, 


153 Franklin St., Boston, Mass. 














co. Ww. HINMAN, ~ - Manager. 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, 
METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


“s Apparatus for the Chemical Testing of Gas and Gas Liquor. 











CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. | SAN FRANCISCO, 22! Fron; St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 














“Success” and “Perfect” Gas Stoves. 


THE GOODWIN METER COMPANY, 


1012-1018 Filber* Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Gonsumers’ and Station Meters, 


Standard Photometrical=<Analytical Gas Apparatus 


“*Sun DiaL” Gas CooKING AND HeatTina STovEs. 


Particular attention given to Repairing GEORGE B. EDWARDS, Agent, 
Meters and Scientific Apparatus. ... 113 Chambers Street, N. Y. City. 


THE KEYSTONE METER CO., 
Faetory and Office, ROYERSFORD, PA. 























WESTERN. MANAGERS : PACIFIC : 
CAHILL, SWIFT & CO., : WIESTER & CO., 
121-207 South Seventh Street, 15 & 17 New Montgomery St., 
ST. LOUIS, MO. : SAN FRANCISCO, CAL. 











Gas Meters and Gas Stoves. 


BARTLETT LAMP MFG. CO., 137-139 W. Broadway, N. Y. City, Agts. for New York, New Jersey & Connecticut. 
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GAS METERS. GAS METERS. GAS METERS. 


THE AMERICAN METER CO. 


Established 1834. Incorporated 1863. 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES, CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 


Manufactorics: | GAS STOVES. | Agencies: 





° 125 & 127 S. Clinton Street, Chicago. 
SUGG@’S “STANDARD” ARGAND BURNERS. 
512 West 22d St., N. ¥. SUGG’S ILLUMINATING POWER METER, 810 North Second Street, St. Louis. 
Arch & 22d Sts., Phila. 


Wet Meters, with Lizar’s “Invariable Measuring” Drum. 222 Sutter Street, San Francisco, 


(Established 1848.) 


(Gas Meter Manufacturers 
1339 to 1349 Cherry Street, Philadelphia, Pa. 


Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Center Seals, Pressure Registers, Governors, Indicators, Photometers 
AND ALL OTHER KINDS OF APPARATUS FOR USE IN GAS WORKS. 


FOULIS’ PATENT STATION AND DISTRICT GOVHRNOBS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of ALL MAKERS. 


D. McDONALD & CO., 


Established 1854. 











ww 








154 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


!'Wet and Dry Gas Meters 


STATION NET ERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 
Meters of all makers Thoroughly Repaired. 











(Established 1881.) 


THE HILLEN METER CoO., 


Manufacturers of Gas Meters. 
All Sizes of Meters Constantly in Stock. Liberal Discount on Application. 


Special Attention Paid to Repairing Meters of All Makers. 


Address all Communications to 


JOHN J. HILLEN, - - 200 Baltic Street, Brooklyn, N. Y. 


NOT CONNECTED WITH ANY OTHER ESTABLISHMENT. 
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The Advertisement of the 


OTTO GAS ENGINE WORKS, 


33d and Walnut Streets, Philadelphia, 
New York, {8 Vesey St. Boston, {9 Peari St., Chicago, 245 Lake St., 


Occupies this space every alternate week. 


JOHN J. GRIFFIN & CO., 


1513-1515-1517-1519-1521 Race Street, Philadelphia. 


52 Dey Street, New York. 75 N. Clinton St., Chicago. 
‘WM. S&S. GRIBBEL, Manager. | FREDERICK WAUGH, Manager. 

















MANUFACTURERS OF 


(a STATION METERS, 
ae) CONSUMERS’ METERS, 
SS DZ Provers, Registers, Gauges, Experimental Apparatus, Etc. 


Prompt Attention Giwen to All Repairiiyg. —_——= 


OUR SPECIAL NATURAL GAS METER 


Is the Best ever offered. Over 30,000 now in use. 
We manufacture in the United States, under the SAWER & PURVES PATENTS, the 


Positive Prepayment Meter. 


This Meter is an un- 























_ . SIMPLE . 





qualified success in 


<== 
isk Pere Ps 








Great Britain. 


DURABLE 








Its simplicity of con- 








. ACCURATE . 


struction, and the 











positive character of 





























RELIABLE 
the service performed 
All Parts by It, mave given it — 
Interchangeable : _ pre-eminence. 
Needs only the care given an ordinary Meter. Saves MONEY, TIME and 





‘CONSUMERS, ‘Dispenses with “DEPOSITS” and increases OUTPUT. 






